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CHPMICALS 


Sh OF COMPOTI TES BY ATRRUS INDOSTAY, APROGPATI ALE 
eleenkizchen APROF BILP in Cerman Aug 80 pp %9-95) 


\fyoerpte! <A ‘iber a6 fire a6 & half te about te 
revelution ee the entire aireraft conetruction tadue- 
try. Wether Selleopter, tet, elider of tumbe jet, te 
aircraft ecometroctore of a1! categories the abbre- 
viation CfK for the “eerbon fiber/plastic” composite 
appeere te be «4 tyee of “philesepher'« stone.” Adwan- 
tages Maeine the ineemepicucue blaee® fibere eo valuable 
for a@iteratt cosetruction in particular, are: iow 
we'sht combined with high etrength and lone life. Com 
pared to etee!, for inetance, up te 70 percent weight 
may be Saved with equal tensile etrength. wen com 
pared with the already claesica! CfK material there 

are coneiderable a¢wantaees to CFR, a6 may be seen from 
the copetruction of elidere 


Part of the modern CfF compostte=-the moet Laportent part=--ie carbon 
‘ibes. The “C” Om CFR, walle at the seme time the chemical formule for 
atbon, shows the ortein of thie prectous material, CFE further conetete 
' ewathetic reetn, the eo-called matrix, aatnly on an epony beste. 


‘we Gederil4d of Space Technol oev 
lnittalle, Cf¥ wee wot apelied tm aireraft conetruction directly, but in 
espace techacloew. After thet, the atlitery etarted useing it: spoilers, 
wine-tiod etriee and orakine and landing gear flape in the late 1960's. 
Inthe meantime there \4¢ been enormous advancement, particularily in the 
field of aviation Cfh technoloew. Among other things, thie led to avi- 
ation standards (% 79964 and sesociated etandards. CIE technology 
achiewed tte ereateet triumphe in gliding, hovever. 


\sine two exemr'e@¢ which are representative of gany others, we are going 
'* @@4Rine the use of y is commerctal aircra’t conetruction according 


e ate-t tate «a * ar? 








s=Aifbue AIO epotlere Made of CIK, developed and built by ViWelokeer 
Lb, Rremen 


Rotor blades for helicopters SA 330 Puma, BA 365 Dauphin, and SA 142 
Caeelle, developed by Aerospatiale, La Courneuve., 


The |.4m¢ Airbus AJ00 spoilers made of CK serve the function of support- 
ing aileron operation at a1] epeeds, After touchdown during anding these 
spollere, together with the air brakes, reduce the Lift of the wings con- 
siderably and thus increase the braking effect of the aircraft. By using 
the CIR etructura! materia., practical experience ie to be @ thered for 
use of additional CfK componente in Airbus A100 and the emeiler Airbus 
Aj}10 construction. for ViW-Pokker the development of CIK structures is 
an area of concentration within their technology programs. The use of 
this come eite component ie seen from an econonical aspect only. Efforts 
ate made to reduce the Airbus operating costes by ueing thie material, 
Compared to ‘he conventional epoiler structure the use of Cf materials 
results i) 4 .O=-percent weight reduetion. At the present time four 

CfK epoilere are being ‘light-teeted in two aireraft of Lufthanse German 
Airlines. The components coneist of composite Nomes combe with Ck 
cover layere. The outer bearing arms and the center power feed frame 
ate massive Cft laminates jointed by gluing. The power feed is installed 
via titenium and aluminum fittings. Se probleme were experienced during 
several thousand hours of flight time useing thie materiai. 


for veare helicopter rotor blades for rigid and semirig'4 rotor systems 
have been manufactured from carbon fiber plastic with much success. As 
is well known, these components are among those which endure the moet 
stress in sircraft construction and among those whose mterial and 
design have 4 direct bearing on characteristics, safety and economics. 
Thies is why the rotor blades of light to sedium-eige multipurpose hel i- 
copters, like Puma, Super Puma, Dauphin and Gazelle, are aanufactured by 
using Rigilor carbon fiber etructures, The construction is similar to 
that of the above-described Airbus A300 spoiler. So far some },000 
rotor blades have been manufactured from CfK. To date, thie component 
is thus probably the gost frequentiy produced CfK component in the air- 
craft industry. All teete of this component over many thousand hours of 
flight time showed no problems. The eaterial-epecific advantages are 
as follows: 


=-=Inereased in-flight comfort due to taproved vibration characteristics 


-=Increased initial mass depending on altitude and temperature. it was 
possible to increase the initial asses considerably with the same engine 
power, a8 compared to conventions) asluminue rotor bisetes. 


--Higher cruising speed particularily with high initia! sass. (On 

6 February 1980 an SA 165 NS Dauphin Il established 4 record epeed of an 
average of 29) uem/h with 10 passengers and 4 crew of 2 in bad weather 
conditions on the Parie-London-Parie route.) 














Nolee abatement 

increased surface sich Feeletance 

Fati-gafe design, 1.¢ © @xpaneion of any cracks of f laws 
-Abeclute corrveeton rea, .etance 

“Minimum iife of 5,000 houre fileht time 

-“Inereaee in cel! life due to reduced etrese bv the froeter evetem 

Reduced maintenance 

De-icinge of rotor blades possibile 
Ae indicated earlter, these examples are characteristic of many others. 
The wee of CK i¢ becoming more and gore topical, a6 the price of alu- 
sinum soare uncontrollably and the basic price of the carbon fiber can 
at least be maintained on 4 lone-tere bacie. Taking into account a4)! 


the facté, imeluding the relatively hieh fiber coate, one quet wieh the 
new CIR composite 4 promising future. 


9546 
cso: 3102 











CHEMICALS 


CHEMICALS INDUS (RY LOOKS TO R&D TO MAINTAIN MARKET POSITION 


Frankfurt/Main FPRANKFURTER ALLGEMEINE BLICK DURCH DIF WIRTSCHAFT in 
German 0 Aue 80 © | 


‘Article by Prof Dr Kari Heine Buechel: “Research Secures the Puture”) 


|[Text) Leverkusen, 29 Auguet--About OM 14 billion were epent in 1978 

by FRO industry on research and development, and of thie roughiy 0M 4.5 
billion wee laid oit by chemical induetry alone. Why does 4 single indus 
trial branch make these large expenditures? 


All chemical products and processes have only a limited life; on the 
global ecale there is always 4 displacement process underway. Hence the 
saies of an enterprise would already start to ehrink after a few yeare 
if there were no development of new products and processes, An enter- 
prise can maintal: ood raise ite sales and thus secure ite future only 
by means of contin ously new developments. 


in the case of the Bayer AC [in Leverkusen), about 35 percent of che turn- 
over can at present be attributed to products and processes no cleer than 
15 yeare=--a clear indicator for the constrained life time of most market 
products. Thus research is 4 necessary investaent in the future: in 197%, 
Bayer spent worldwide some DM 1.1 billion on research and development. 

A comparison with the volume of investment spending of the enterprise, 
which amounted to DM 2 billion in the same time period, indicates the 
significance attributed to the high-risk field of research. For 1980, 

a research budget of more than DM 1.2 billion ts envisaced. 


In the face of such relationships it is self-evident that in an indus- 
trial enterprise “investments” in research aleo have to be evaluated on 
the basis of economic criteria. A consistent documentation and review 
of the projects in regard to the anticipated rate of return, the degree 
of risk associates with them, the ei fictency and ultimately the success 
of the research undertaking are as indispensable a6 are considerations 
of strategy in the determination of priorities and the provision of 
financial means. 














The etv.e of research and research priverities have strongly changed in 
recent years, Whereas in the 1950's and aleo at the beginning of the 
1960's we were jealing globally with unsaturated earkets, and the results 
of research and devel pment would alwaye be saleable sooner of later in 
one form of another (technology push), so that chemiete had guch latitude 
in their research, today research has to take ite bearings guch more from 
the market (mayhet pull), 


Resides thie type of research ortented directly to the market we have 
basic research, Fven though thie te not ortented directly by market, it 
alwaye stands in relationship to the specific activities of our enter~ 
prise, One ©f ite tasks ts to open up new classes of substances for 
our research on active substances, 


Since the FRO is largely lacking reserves of raw materiale end our labor 
costes by now are among the highest in the world, we quet etrive to develop 
euch producté and processes that require for their realization a high 
degree of scientific and technical know-how. In other words, we gust > 
a6 @uch processing ae possible on the primary materiale we employ. Oniy 
in thie way will we be able to maintain 4 situation which continues to 
offer ue marketing opportunities in the face of the competition of coun- 
tries which, on the baeie of cheap rawmateriale and labor and low-cost 
capital, will eoon be able to offer standard chesical products on euch 
more favorable terme thar we can. 





Tt can be discerned already today that the innovations of the future wil! 
be found in those fields where chentetry interacts with physics, sedi- 
cine and biology. Increasingly, our research and development undertakings 
will have to tnelude ectentiets of other disciplines. 


Another focue of research lies in the departments of applied technology. 
One of their tasks is to open up new applications for existing products. 
Their research siesion aleo includes the solution of problems with the 
aid of existing products or combinations of products. For instance, in 
the past in petroleum extraction only 20 to WO percent of the oil] present 
in a deposit wae raised, the rest remaining in the ground. By pumping 
in water under pressure (secondary extraction), which with the help of 
chemicals is optimally adapted with respect to viscosity and surface 
tension to the givens of the deposit (tertiary extraction), the yield 
can be raised to about 69 percent. The application of these sew tec:. 
nologies substantially increases our exploitable petroleum reserves. 


Research on protection of the environment is another faportant field of 
Rayer research which by now takes up about one-quarter of our research 
expenditures. Only part of this serves to reduce the environmental po! lu- 
tion generated within our enterprise. At least one-half of the outlays 
goes to the development of nonpolluting processes in the application of 
out producte by our customers, to more profound investigations of exist ing 
substances or the development of new nonpolluting products for final 


-oneumers. 











in the future, chemistry wi 8 even lafwer tegfee let nature contr! 
bute t. ite wera, Mict feafiieme and ce.) componente, such @8 enzymes, 
are increasifne!\ being set to wore in the sreduction of active sub- 
stances for pharmaceutical purposes, for imetance, but a!se for industria 
hefiica@ls., in the purifieation o° sewage effluents, bacteria play a 
jominating fo.e« ie Cultivation of eertain fungal of bacterial straings, 
md biotechnoloey itee f=-which to an teportant part te proeess techno lvoe 
with subtie Measurement and regu ation techniques-<require the collabora 
tion of researchers of the Soest diverse disciplines, There is no doubt 
that blotee hn: fy, whic’) tedayv is often tagged ‘soft technology,” wil! 
experience 4 tresendous expansion in the future, especially if one thinke 
i the possibi. ities opened by genetic engincerine, 











ENERLY 


COMBINED NUCLEAR POWELLS, DISTRICT MEATING 'N RARLSAUWE 
Craetelfing ENERGIE in German Aue 80 » 128 


[Article by Hans Gallenbereger, graduate engineer, Nuclear Research Center. 
Var leruhe|) 


(Text! There were perhaps indications in Karleruwhe: the 
subsequent removal of district heat from the sult ipurpose 
research reactor proved that nuclear enerev and district 
heating can bv all meane be compatible partners. The 
technology was described in ENERGIE in lune 1979, in the 
meantime the facility has delivered gore than 700,000 GJ 
(giga‘oules] of heat--without disruptions. Of course, 
the conditions in Karleruhe are not transferrable to 
huclear power plants in general, vet they are surely ade- 
quate cause for those in the directors’ echeicas of 
electricity supply companier to worry more about district 
heat removal. (Editors) 


A heat supplv from a nuclear power plant wae realized for the first time in 
the FRG at the Nuclear Research Center in Karieruhe (KIX). There, since 
the beginnine of 1978, research facilities, imetitutes and office buildings 
which were originally heated by an oil heating plant have been supplied with 
heat from the m.ltipurpose research reactor (MZFR) using the power-heat- 
coupling process. Removing the waste heat fram the turbine condensor, fr 
example with heat pumps, is economically impossible because of the design 
of the existing heat systems (feed/return temperature 130°C/90°C). The 
plant was designed in euch a way that the maximum output is 20 Muy), if the 
amount of steam removed is 6 tons of stesas,hour. If the maximum heat ing- 
water capacity is 425 tons per hour and the temperature spre.d in the 
heating water is 40°C, the original generator output of 57 MW,, is reduced 
by 4 MM.). The thermodynamic cycle and thus the overall efficiency of the 
MZFR improves from 28.5 percent without heating operation to 32.5 percent 
with heating operation. The facility can be operated by the oil heating 
plant at base load (winter operation) with fall output and meeting of 

















residual fequitements and at partial load (summer operation) with variable 
utput according to the consumer's heat requirements, The MZFR heating 
p.amht if conmmected in parallel with the ofl heating plant eo that arid 
operation with Doth Seat sources is possible. tn order to avoid the trana- 
fer of radioactive heat inte the heating network, which would be possible 
omiy in the verv unlikely event of simultaneous leakage in the reactor 
steam seneratore an’ the heating preheaters, redundant security equipment 
Nas Deen installed. Also, control measurements are constantly being taken. 


’roblems with Sudsequent installation 


ihe KEK district heating example shews that heat removal from a nuclear 


power plant does not involve anv table technical problems. Of course, 
the suosequent installation of .. faci.sitv into m existing, functioning 
nuclear power plant would sean. oral problems of detail, especially in 


onmection with the additional 8.  _, requirements and nuclear-legal ques- 
tious of approval. 


The facility, which is now entering its third winter, so far has functioned 
without any operational disruptions worth mentioning. By the end of July 
1980 it had produced about 700,000 GJ of heat for the Nuclear Research 
Center. 


Plant Will Be Amortized in 3} Years 


The heat from the reactor helps the KfK save up te 10,000 tons of heating 
oil each vear (‘this is approximately 75 percent of the oil consumption 
when there is full heating of the KfK ofl heating plant). After deducting 
the costs of operation and the reduction in proceeds from power there are 
savings weich will amortize the capital investment by the end of 1981. 


This special example of a quclear district heating supply, however, does 
not permit any direct conclusions about the economic use of district heat- 
ing, since in this one the requisite reserve heating plant and the supply 
network are already in existence and there is 4 particularly high demand 
density. 


On the basis of special marginal conditions and prerequisites, the suciear 
district heating supply for Farleruhe is by all means economical. in 
general, however, one must proceed on the basis of the fact that the eco- 
nomic use of district heating depends on very many marginal conditions such 
ae high demand density, distance to the heat suppliers, structure of the 
suppiv region, and so forth. 
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PREM) 


(§ AMAN@ AD OTRAL (AN COAL@<YOOGOP\ASION PREABIBILITY STVONV 


Prankiurt/Main PRANEPLRTER ALLOEMEINE BLICK DURCH DIE WIRTSCHAPT in 
cerman 1} Sep * # ! 


|Arttele by ai: “he Key Bole Pla by Coal: Awetralian and German 
Cooperation for (eal “yérogenation™ | 


'Tewt] “unich, 12 Septewber=-Coal will probably play a bey role in future 
everey supplies. Laperte at the Werld Energy Conference in Sunich capresset 
thie opinion when they diseuseed the question a6 to Wether and how pet rollout 
can be replaced. Coal liquification and coal gasification were given 
particular attention. As of today, there is ae new procedure in sight for 
coal hydrogenation: a1] methods commoniy ueed today date back to 4 pro- 
cedure which wae ceveloped 30 years ago. But weage of these sethodes is aot 
vet considered to be feasible in geet countries. 


Australia is an especially relewant example for studying the relewance of 
coal. It Awetralia, coal represents 81 percent of the total available 
enerey reserves that can be @ined feasibly and is sonrenewabie, whereas crude 
oil only constitves | percent. Coal and gas, a8 was expressed by country 
experts in Munich, will hawe to meet the largest portion of Avetralia’s 
enerey seeds in the future: the annual growth rate in energy consumption 

is estimated at 3.8 percent there but the rate of imerease in the avail- 
ability of erude of] will only be ? percent. “ore and more, Auetralia will 
have to cower ite crude of] needs with imports from abroad, although con- 
servation @easures, for example in the use of automobiles, can be expected. 


Thie Seceesity on the one hand and the proven large coal deposits on the 
other hand hawe lee *o the fact that Avetralia ie wery seriously consider ing 
the possibilities of coal liquifieation. In the papers which were previously 
written, 4 great teal of attention was devoted to studying the hwdrogenat ion 
features of Australian coal and to searching for suitable locations for 
commercial plants. Together with the FRG, 4 study is presentiv being 

cond ates ender contract from the Avetralian gowerament and three Australian 
prowinces, namely New South Wales, Queensiand and Victoria. This “joint 
Aust t21iaa/German coal and oil feasibility study” ie to be based on data 
ftom laboratory experiments and from pilot projects in which Australian 

eoal was used. The objective is to establich the best technology for coal 
hyd rt ogenat ion. 




















three especially suitable sitee for the etudy were selected in Austraite 

A review te belive Gade a6 1° whether the commercial dewelopment of thie 
project te teetmically and economically peesible at only ene of at ai! tifee 
cltes. These measures were Highlighted at the World Energy Conference a2 « 
gved caemple of international cooperation and of combining fesourcees on | he 
one hend and the other hand. Ae @ feeull, sumeroue 
countries can cooperate in order te promete certals developments a8 rapidly 
ae poseibie. 


in the PRO, a6 wae pointed out at the conference, the wee of coal would 
faturally be limited. Although the geologica! reserwee in coal and brown 
eoal constitute 4 tetal of about 250 billion tene of coal anite tn the FR, 
it can be cuperted that the proportion of domestic coal te tetal energy 
supply will at the gost be @aintained but fot exceed the present level of 
about W percent. For echoloe@ical reasons. an increase tn brown coal 
aining te ere thar 15 @illten tene of coal wntte is net considered possible. 
The current sinning capacity of 9 to 100 a@illion tone fer coal could be 
increased but bw hardly guch Gere. ‘eprowemernts in rationalisation have 
hecome fore difficult and tt te difftceult te obtain workere to @ine black 
eal 


27 
coo; 0? 














MARR TO Have » yi3 Sh POWERPLANT OF 173 KIND 


Vhagen SERN SK! 7 OFNDF in Danses 28 Aug 80 p 27 
j » Peter Sieiet ra ‘babies! Solar Powerplant For 90 “iliion 
; 

i] Denmare i propadiy S® the 'ifet wouRtr in Europe to have @ 


weroiant cOfst ructed with hundreds of thousands of solar cells The 
aE pOwef staticoes ave sow decided te follow the suggestion from the 
sietty Of Dmer@y to enter, along with other industries, inte an F- 
wooerted preject constructing a solar powerplant. 


w ofeject, which will cost arownd 29 gillion kroner total, will be pre- 
‘red t© supply current to 4 small village. Am enormous cumber of solar 
lie will be erected on an area of 690° square Geters. The construct ‘on 
' these solar celle is re@iniscent of the photo celis which, among other 
‘.a@8, afe used for opening automatic doors. When lit, each cell gives 
‘f a little current: and with all celie combined, the project should 


eld about 20 kilowatts; enough to supply electricity to 10 houses. 


\ tt is Of interest t© build such 4 pilot preject here, despite the 
veather in Denmark, the fact remains that the colder it ic, the better 
wee solar ceils function. 


Sots of the two power companies, Lisam end Llkraft, ate contributing 
valf a sillion kroner for the final project. Other industries, Siemens 
5S apd Dans® Frere: ‘eknik A/S among others, support the project which 
aie® expected to receive support from the German an¢ Danish eneray 
es nietries, if the Ef-solar energy program can grant support of up to 


. percent. 


| the pleces Save cot falien inte place vet. At the @oment it sappens, 
however, then the pover companies will etart searching for a suitable 

te for the powerplant. “hat is needed is 4 place where there «te enoug’ 
uh hours; 4 place close to 4 owhiic highway which will previde an easy 


approach to the power net. 


‘long with the feet that che plant will probably be the first of its «ined 
in Curope, it will also be the @ost expensive. if 411 goes according tu 
plan, the power companice expect to invest about 2,599 kroner per kile- 
watt. The investment in the solar plant will be 1 @illion per kilowatt. 
No heating expense will be the reward. 


958) 
0: 302 i2 














METHANOL FUEL STUDY UNDER way 

Stuckhole SVENSKA DACBLADFT in Swedieh 21 Sep 8 p 5 

[Article by Andere Multman) 
[Text] Tomerrow, (“onday) the firet etep in Sweden's efforte 
to develop 4 new automobile fuwel--methane!~<-will be aade public. 
tt te an effort toward cleaner air, but it is aleo 4 very con- 
troversial effort. Toeday, SVENSKA DACBLADFT vill eive some 
background information. 

Study 


Sweden quet save of! and invest in fuele that can replace it. This ise the setert ing 
point for the work of the O11 Replacement Commiceton (OFD). 


The OFD hae created working groupe to study five of! replacemente: 
Coal 
Forest waste 


Peat 





Synthetic fuele 
Solar heat 


Last June the fuel group presented ite conclusions and during the same gonth the 
8D presented ite recommendations: an investment in ethanol ae the gost real iet ix 
alternative. 


“Methanol can be introduced in limited, but not ineignificant quanities, to che 
present transportation system without 411 too eweeping changes. It har 4 very hie 
developmental potential (109 percent methanol operation) and at the same time 
conditions can be found for domestic production based on renewable resources in the 
long tun.” 











The 08D recommends that the government make 4 final derision during 1982) “Thy 
introduction of @ethanel in practice on 4 gore comprehensive ecale should be under 
way in 1984—1085," 


Trial 


Tomorrow, the full-scale Swedish project with 4 IS<<@ @iature of waseline and 15 
percent @ethanol=-will be presented. 


Around 20 gae stations throughout the country will carry the fwel, in which the 
aasoline is unleaded. Around 1,000 care will participate in the project. 


it te estimated that the project will coset 16 aillion kronor, which will come 
primarily from public funds, The two participating of! companies, Swedish OF and 
Nynas, are contributing 4 total of 2.9 eillion kronor. 


The project coordinator will be Svensk Netanolutveckling AB, the “Methane! Company,” 
4 company formed by the state and Volvo in 1975, in which the state owne W percent 


Supply 


At present, sethanol cannot be produced in Sweden. it guat be imported and the moat 
probable raw material up to the year 1990 ie natural eas. 


Pour Swedich firms have decided to form a joint company for importing @ethanol: oF, 
Nynae, Svenska Petroleum and Volvo Energi. The methanol is to be produced at 4 
plant in Holland, which has not yet been built, using natural gas from Norway. 


Critt tem 


The international oil companies have not been given the chance to participate in the 
large-scale Swedish project. "We are accustomed to discrimination against certain 
segments of Swedish industry,” Svenska Shell's aanaging director Alf Bergman save. 
“But we have not been interested in participating, either.” 


Alf Bergman aleo saye that investment in sethanol is occurring without a clear 
definition of what advantages will be achieved. 


“Methanol ic sot = domestic fuel and it does not increase the security of our fuel 
supply in case of a cutoff,” he says: 


“The amount of gas in the North Sea will not be increased by aaking methanol out of 
it (the gas could just as well be used in the Buropean gas network) and the addi- 
tional (wel obtained is less than the amount already in emergency storage.” 


The decision to carry out the large-scale Swedish trial project with 4 mixture of 
gethanol and unleaded gasoline is being criticized by the Automobile Industry 
Association, which represents 411 Swedish and foreign automobile manufacturers. 


Only half the new care sold in Sweden today can operate on unleaded geaoline--the 
rest need the lubricating effect on the valves and valve seats. 


14 








Thus, 4 qumber of automobile Sanulacturers would have to build apectal care for 
Sweden if the unleaded test wel aleo receives final approval. 


On the other Nand, automobile manufacturers in the United States and Japan «ould 
sell care to Sweden without the @odifieations they are forced to aake today. Thus, 
there ate large economic interests opposing each other here, 


Furope 


Thtoughe..: the past year, the Swedish aute industry and the foreign taduetry 
represented here have strongly critic!sed Sweden's special regulations regarding 
tutomobiles. The Swedish regulations concerning exhauet purifications differ from 
those in Burope=-they are tougher=-while the United States and Japan have atricter 
requirements ‘The Swedish auto @akere have etated that adherence to the EC exhauet 
regulations is necessary for survival. 


The reaction can be expected to be sharp against Sweden's now choosing 4 dif i erent 
route than Europe's leading industrial nation, Weat Germany, when it comes to the 
alternative fuel sethanel, even though thie te being done on 4 trial besie. 


in West Germany 4 trial project is under way with 1,100 care using fuel siatures. 
wer hal’ are operatine on the 4 15 mixture, but with 0.15 erame of lead per liter 
of gasoline included in the sixture. 


Dangerous” 


The environmental aspects have been of great importance in the investigation of 
methanol a6 an alternative fuel. The fuel study group says that operation with 
pure methanol is considered to provide certain advantages over gasoline’ less 
carbon @onoxide, nitrous oxides, polyaromatic hydrocarbons and soot. The fuel 
mixture provides no great advantages, they say, since such 4 large portion, over 
80 percent, ie etill gasoline. 


“A considerable advantage to the environment can be achiewed if the fuel sixture 
employe lead-free gasoline.” 


Warnings 


These far, the country that hae made the goat use of alcohol ae a fuel replacement 
for gasoline is Brazil. There, however, automobiles operate on another, closely 
related, alcohol, namely ethanol. 


At present the fuel gixture here is gasoline with 20 percent ethanol, but the 
Brazilian auto industry hee assumed the taek of building 900,000 new care in 3 years 
for operation on pure ethanol (and converting 279,000 for the same purpose). 


However, Professor Eric 0. Stork, the man behind American exhaust purification, 
has encouraged the Brazilian authorities to be attentive to the increased diechorge 
of aldehydes, which accompanies methanol and ethanol operation and to give 
priority to measures for combatting them in the large cities. 
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Hesearchers in Sweden have alee spoken up, Some warn that there is an increased 
Fisk of cancer and changes in the hereditary factors when 4 @ixture of gasoline and 
@etharo! is used, 


Pil Lie Andere Laveskog of the Pavironmental Protection Agency is an expert! member 
of the fuel etudy group. 


it te necessary to distinguish between methanol's tonicity before it is burned and 
during combuetion, Andere Laveshog stresses. 


“Before combustion it te lees toxic than any other fuel, such ae gasoline, for 
example. The limit value of gethanol is aleo lower than that of gasoline.” 


“The sethanol-gasoline @ixture is gore irritating on the skin and that ie good, 
since skin contact is to be avoided,” 


“Sut the moet important prospect with the sethanol sixture is the possibility of 
using unleaded gasoline. Ethylene dibromide and ethylene dichloride, which are 
always found together with the lead, hawe both proven to be carcenogenic and 
Mutagenic in experiments with animale (i.e. they have been shown to alter genes). 


After -ombuetion, study results are gore uncertain. It has been statec previously 
that the aldehyde contents increase. Some researchers have produced decreased 
contents, but let ue say that the totel amount increases, primarily formaldehyde. 


“| have adopted . wait-and-see approach to the report of the increased risk of 
cancer due to formaldehyde diecharge,” Andere Laveskog continues: “Experiments 
have been carried out with very high percentages, 15 ppe (15 @illionths), while 
1/5 ppm ie the highest figure in “noreal air.” 


Tobacco smoke contains 40 ppe formaldehyde, as does automobile exhauet and, for 
example, particle board. 


“Aleo, we quest not forget that some people are allergic to formaldehyde,” Andere 
laveskog concludes. 


This fall all research results will be compiled for 4 “comparative national 
aseesement™ of what wethanol will mean for Sweden's sir and environment. 
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GROWIAN 11 WIND POWER PLANT TO HAVE 5 M¥ CAPACITY 
Yuesseldorf BWK: BRENNSTOPF<-WARRME-KRAFT in German Jul 80 p 262 


[Text| Since 1978 the Meeserechmitt-Boelkaw-Blohe Co has been developing 
a large wind power plant for the generation of electric current under the 
name “Growian Il." The nuclear research station at Juelich te supporting 
the project, which was commissioned by the einiatry for research and tech- 
nology. The rotor span of the planned installation, which is designed 
for an output of 5 Mi, ie 145 meters, the aaxiqum height of the entire 
plant is 194 meters, photo. According to a statement from MBB, the tech- 
nologically gaxigum limit of thie concept has not yet been reached: 

vind energy plants with an output of more than 5 M/ seem to be qui te 
feasible. 


Description of the Plant 


Growian Il is designed to feed into an existing power grid and works in a 
wind velocity range between 6 and 20 as/eec. The design capacity of 5 
is achiewed at a wind velocity of about 11.3 as/sec at hub height (about 
120 meters). At wind speeds higher than 11.3 ae/sec, up to the cut-off 
speed of 20 ae/sec, plant output is kept constant by reducing the pitch 
of the blade. With an average wind speed of 9 as/sec at hub height — 
equivalent to conditions along the German coast--annual energy production 
exceeds 20 Gi/h. 


The principal feature of MBB's concept for Growian II is a single-blade 
rotor. in contrast to twin or gsulti-blade rotors it is possible to use 
a less complex rotor head. The rotor of the wind energy plant will 
rotate at 16 to 18 reve/ain. This corresponds to 4 blade tip speed of 
about 130 ae/sec. If wind direction changes, the gondola at the top of 
the tower containing the geare and the generator yave automatically with 
the rotor, which functions as « downwind vane. The cylindrical steel- 
reinforced concrete tower, braced by three guy wires, is 3.5 meters in 
diameter and about 120 meters high. The weight of the entire plant, 
including tower, gondola and rotor will be in the region of 1,250 tons, 
about 100 tons of that being the rotor. 
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A oper third plant, with a fetor epan Of about «8 @etere ahd af ihetallied 
output Of about 190 ER, if supposed te be if Opefation if Bremerhaven in 
the epring of 198) Valuable additional operational experience will be 
gathered with thie plant before conetruction of the full-scale plant 


Model of the planned wind eferaey piant Urowian 11 
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GOVERNMENT COLLECTS OPERATING DATA ON WIND POWER PLANTS 
Bonn DIE WELT in German 5 Sep 60 WELT REPORT Supplement pp W-3) 
[Article by Jens Farrell: “Only He Who Sows the Wind Will Reap Kilowatte"”) 


[Text] With hie high home heating of] bill in hie hand, many a citizen 
is now dreaming the dream of supplying hie avn energy, the dream of the 
power which, for centuries, supplied our daily bread, helped in land re- 
clamation and pumped water out of the ground: windmille to generate elec- 
irteity. On the s@all North Frisian island of Peliwors this ideal has 
become 4 reality. Nine wind power plants of different sizes have been 
spinning since 27 June under a contract from the Ministry for Research 
and Technology. 


it is not by chance that Pellworm of all places was selected for the loca- 
tion »f the wind dynamos. The island lies in one of the few regions in 
the FRG with favorable wind conditions. The wind blows steadily here on 
the very edge of the North Sea coast, fairly constant wind velocities 
between 6 and 7.5 ma/eec are recorded. 


This large-scale experiment to transform the wind into energy is to run 
for two years. The Geesthacht Research Center (GKSS) has taken charge 
of the project. The purpose of the test is to establish the reliability 
and the required gaintenance costs of the wind power plants in continuous 
operation. In addition, a series of characteristic figures will be mea- 
sured and compared by the GKSS, so that data about the yield of each 
individual installation as a function of the available wind, the invest- 
@ent cost per kilowatt and the price per kilowatt hour generated can be 
calculated exactly. The GKSS says: “These figures will be converted 
subsequently for various applications and used in evaluating a particu- 
lar installation.” 


For this numerical puzzle each wind dynamo is equipped with a calculator 
for measurement and control. It determines the voltage and amperage 
delivered by the generator, electrical output and the electrical energy 
produced, and it registers the alternating current frequency and from it 
the revolutions of the rotor. 














The central data collecting system processes and etores the figures ab- 
tained, so that they can either be read off om site or transmitted by 
telephone to the computer center of the GKBS, 


for the long-ter@® test one Danish and eight German plants were selected, 
which attain an electrical output of 4 te 11 kilowatt houre at a wind 
velocity of 8 as/sec. 


in term of a nortal household thie @eans: a single 10 kW wind dynam 
can Light ten L0OW-watt light bulbs or run 4 dishwasher plus an electric 
stove. in straight oumbers 411 nine installations together produce 65 
kilowatt hours. The output expected from Growien 1 is a couple of sizes 
larger: the largest wind powered generator in the world will produce } 
@egavatte of electrical power after 198}, 


The super wind dynamo is being built under 4 commission from the ainister 
for research on the Schleswig-Holetein coast=-in the path of the shifting 
low pressure areas near Marne. Three major electricity suppliers {roe 
Hamburg, Essen and Rendsburg are the owners. 


At the @oment Growian existe only on the drawing board and as 4 godel. 

The Jatter is now in the Marne Savings Bank in Brunsbuettel. laterested 
visitors can learn technical detaile from 4 tape recording. If they wish 
even in Plattdeutech: for example, the wind power plant geasures 150 
meters from the tip of the rotor to the base. That ts 18 aetere gore than 
Hasburg's syabol, the “Michel.” The twin-bladed rotor has 4 span of 

100 meters, the tower cabin with the machine housing is free to move on 
the shaft and turns with the wind. Groundbreaking is pianned for Decea- 
ber thie year. Construction time is set at three years. 


The 50 eillion-mark project will not deliver bargain priced current 
however. Growian, like ite little brothers on Peliworm, is primerily 
intended to collect operating data and thus facilitate later decisions 
about weather and how wind plants of this size can contribute to provid- 


ing energy. 


To be sure, optimists already see the solution to 411 our energy problem 
in the “Growian age.” But the twin-bladed giant is fickle. In « cals 
or 4 store it stands motionless. 


When the wind is blowing with a velocity of between 4.5 and 10 as/sec., 
it a-hieves an output of about 3} segawatts. For comparison: 4 normal 
generating station produces 100 to 1,30 megawatts. 


Wind energy is converted in Growian's generator into three-hase current 
and is fed directly into the power grid. Varietions in rotational speed 
caused by fluctuations in the wind striking the blades consumer up to 
15 percent. 











The owners of Growian are counting on an average annual energy output of 
12 @illion Kilowatt hours. Theoretically thie yield could provide 4,000 
households with electricity for one year or meet the electrical needa of 
290 single-family @Qweliings including heating. 


However impressive this calculation may appear to be--to replace the Stade 
fhuclear power station, for example, the North German coast would have to 
be covered with 200 wind powered inetallatione of the Growian type. An 
idea that would encounter bitter resistance about all from environmental- 
ists. In the opinion of the GKSS, German technology in “grinding” energy 
from the wind currently occupies one of the leading positions in the 
world rankings. 
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EMERGY 


FIRST FULL=SCALE WIND POWERPLANT TO BE BUILT 
Stockholm SVENSKA DAGBLADET in Swedish 18 Aug 80 p 1) 
[Article by Per Erik Landqviet: “Piret Wind Powerplant To Be Built 1981") 


{Text} Trelleborg (SvD). About one year from now an 80 meter high 
tower for Sweden's first full-scale wind powerplant will be erected. 


fhe tower will be built in Karlekorna and will cost 70 million kroner. 
The tower will be conetructed in Maglarp right outside Trelleborg, which 
is, according to the National Meterologic and Hydrographic Institute 
(SMHI), Sweden's “windiest spot by far.” 


The powerplant will start operating 28 February 1982, and will operate 
on trial basis for 2 years. In 1984 an evaluation, which may lead to 
further construction, will take place. 


Sydkraft has made preliminary arrangements to begin building in Maglarp 
1 September. 


--It is @ @atter of clearing the site so we can start pouring the concrete 
for the foundation of the wind powerplant, says Per-Olof Ekblom, project 
manager for Sydkraft in Maglarp. 


Since November last year SMHI has had 120 meter iiigh stec' tower placed 
in Maglarp in order to measure the wind velocity in Soderslatt. 


--It has been unusually windy. More than we hoped for during the six 
months of winter, says Ekblon. 


The Committee for Energy Production Research is supporting the wind pover 
project by backing two full-scale “mills.” Aside from the one that 
Sydkraft is building in Maglarp, another one will be built at the 
Burgsviken on Gotland. 


The two wind powerplants--which will have 45 meter long propellers--will 
produce 3,000 kilowatts during the windiest periods around Skane and 


Gotiand. 
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in principle, each wind owerplant should be able te heat appreonimately 
WO one family houses 


==Perhape one should fet compere fucieat power with wind power, Never 
theless, it should be pointed out that 4 wind powerplant yielde approni- 
mately one=thousandth of what we get from the Bareebactk pliant, fer 
exaaple, which ie 4 omall hydre p.werplant in South Sweden, says Bkbion., 


it ie alwaye eostiy to build an experimental plant. The cost of building 
the wind powerplant in Maglarp will be clese te 70 willion kroner, 


But if it ture out to be 4 chain whdertaking=-Sydkraft has been comics ioned 
te search further for 10 windy epote on par with Meelarp=-<then the cost 
can be reduced to 19 willion per wind powerplant. 


Then Sweden can benefit from the deal the Karistrona shipyard is working 
on now by selling wind powerplants to the United States. 
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GROUNDPREAKING POR FIRST FPULL<SCALE WIND POWER PLANT 
Stockhole DAGENS WYHETER in Swedish 16 Sep 80 p 1? 
[Article by Be Engeeii) 


Text) The wind’s power was at ite beet Monday (winds of around 15 eetere per 
second) when the ground was broken for Sweden's first full-scale wind power plant. 
Tt is now being built at the windiest spot in the country--Maglarp, outside Trelie- 
bore. Now that construction of the wind power plant ie beginning, Karlekronavarvet 
expects 4 brigater future. The shipyard will deliver towers and eachine housings 
to wind power plants in both the United States and Sweden. Jobe at the shipyard 
will be created, 


Two wind power plante will be built in Sweden by the Board of Energy Production 
Rescarch (NE), the firet in Maglarp and, soon afterward, the second at Nasudden on 
Gotland. Later, when the plants have been in operation for 4 time and checked by 
vatious computers, they will be ewalwated. After that, it will be up to the pol- 
iticians to decide how gany wind power plants Sveden should have. Of course, 
decisions cannot be made before the people have had their say, among other things 
from an environmental point of view. 


"| de got beliewe the farmers in thie region want any gore wind power plants in 
addition to the one in Maglarp,.” town councilman Borje Jonsson says. The farmers 
prefer to hawe the wind power plants built at sea, in shallow water of course. 


tlowever, Trelleborg hopes the Maglarp plant will become 4 tourist attraction, with 
« festaurant or cafeteria. 


Beside the two prototypes now under construction, additional large wind power plante 
can be built in Sweden by 1985 at the earliest, says Perla Ekbow of Sydkraft, 
project leader in Magiarp. 


Motor of Plastic 


The two experimental plants will be built differentiy. The one in Maglarp, which 
will be built 4 little before the other one, will begin operating in early 1982. 

it will hawe — steel tower 89 meters high, which will be delivered by Karilekrona- 
varvet. The rotor with 4 diameter of @eters, will be @ade of glass fiber 
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reinforced epowy plastic, The Gotland tower, on the other hand, will be built o/ 
eonerete with 4 steel rotor, in thie way, different types of technology way be 


compared. 


The Nagiarp plant will have 4 roter Siade 4 total of 120 meters high, Tt will be 
built on @ hill on the plain near Maglerp’s typical Seanian church, The cost of 
the Maglarp project will be 70 @illion kroner. The Gotland construction wil! be 
somewhat cheaper. 


“Because of all the research, the electricity delivered by the prototype plant in 
Magiarp will be expensive, | krona per kWh,” project leader Per-Ola Ekbom eaye. 


However, Sydkraft has calculated that, if series production of wind power plante is 
later carried out, the cost of electricity will drep te between 20 and W ore. 
According to Katiskronavarvet, which will produce @achine housings and towers, and 
which has aseumed the task of delivering 4 ready<to-operate wind power plant, the 
oost may drop 411 the way down to 15 ore per kh, 


For wind power to achiewe any great significance in Sweden, many plants gust be 
built, in groupe of 10 to 100. WMaglarp, with 4 capacity of 3,000 kW, can provide 
electricity, imeluding heating, for only WO single-family dwellings! 


“Wind power can only complement other energy forme and replace 4 portion of the 
oil,” Per-Ola Pkboe believes. 


in the United States, it has been estimated that wind power can provide at gost 10 
to 15 pereent of the energy supply. Swedieh experts have arrived at similer figures. 


The wind gust blow 5 to 2? metere per second for the wind power plant to be driven. 
The best wind welocity is 14 @etere per second. Thus, conditions at Maglarp on 
Montay were ideal. WNagiarp is the windiest spot in Sweden. Half the houre during 
a year have winds over 8 meters per second. 


Vind power plante should preferabiy be built in windy southern Scania, but Oland, 
Gotiand, end some places along the west coast, as well as 4 very limited region of 
Uppland are also suitable, according to geasuremente. 


Kar lekronavarvet has high hopes for the future of wind power plants, for which it 
can produce towere and machine housings. The company hase already made a delivery 
to the United States. 


"We are hoping for sore orders, including an entire group for 4 project on Hawaii,” 
says the shipwvard’s financial manger, Hans Johansson. “Sweden will aiso build aany 
more plants. This could provide jobs for perhaps 150 workers at the shipyard and 
make 4 significant contribution toward employment, as far as we are concerned and 
wind power should be able to complement Sweden's energy supply.” 


The old windmille of the southern plains guet give way to the future, streamlined 
vind power plants, which will be q@any times ae high. That is, if environmentalists 
and farmers approve. 
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FEC PHOTOVOLTAIC POWER PLANTS--More then @ dosen soler electricity 
gereretore of the photovelteic type, with en output of 3-300 kw, will 

be inetelled in Europe, on @ coet-ehering besie, by the BEC in colleboretion 
with che netionel governments, the electric power distribution companies, 
industry, end other orgenieetions. Theee inetelletions will hewe @ tote! 
capecity of about | Mw end will be finiehed by the widdle of 1985. They 
ere designed to test the electric power production eystem besed on soler 
energy in Europe. This progres will eleo aeke it possible to meke the 
soler energy electrification projects more credible in the developing 
countries by constituting the technologice! bese necessary for these 
projects. The soler inetelletions will be selected from emong sore then 
WO proposele received during the @onth of Mey by the FRC Commission. it 

is expected thet, besicelly, one inetelletion per month will be built in 
each member country, including the Scendinevien countries; this ie possible 
now due to the fact thet soler celle ere functioning effectively not only 
under direct sunlight but eleo when there ere clouds, when there te rein, 
provided there ie @ little bit of light. Ie aeny ceses, the soler gener 
store will be inetelled on islende where electric power generation by 
conventions! means is not elweye easy. [Text] [Perie SPMAINE DF L'RMPRCIE 
in French | Sep 80 9 8) 5058 


KLOECKNER COAL GASIFICATION PLANT--According to the Weet Germen presse, the 
Kloeckner Croup hee proposed the construction, «et Bremen, of « coal 
geeificetion plent capable of processing 2.5 willion tone per year of 
imported cosl. The energy thus obteined will be used, helf by the eree! 
mill iteelf while the rest will go to the city of Bremen. The fine! 
decision is to be aede in October. The project's cost comes to O41 CG 

(#@ published; willion’) for which Weet Gergen government subsidies migh« 


2 amas. [Text) [Peris SEMAINE DF L'EMERCTE in French 8 Sep 80 p 8) 
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INDUSTRIAL TECHNOLOG 


MATPRIALS TO BE MADE IN SPACE, AUTOMATICALLY 
Paris L'ABRONAUTIQUE FET L'ASTRONAUTIOUR in French No 62, 1980 pp 3-10 


|Article by &. Serradeil, in charge of the Minos studies at the Office of 
Programs of the National Center for Space Studies (Paris), &. Torossian, in 
charge of the preliminary Minos Project at the National Aerospace industria! 
Company (Les Mureaux) and “. Domaulam, in charge of the preliminary Minos 
Project at the MATRA Vehicles Company (Velizy): “Minos: Space System Por 
the Industrial Production of Materials in Orbit”) 


[Text) tatreduction 


Following the age of space research, in the course of which eubstantial funde 
were invested in research and development in the United States and the USSR 

and, to 4 lesser extent, in Purope, today we are in the age of the application 
of space on the level of “overational services”: telecommunications, geteorolory , 
direct television and, soon to come, various uses of ground observations. 


The National Space Studies Center has included in its future plans the manu- 
facturing of materiale in orbit as one of the new and Gost promising applica- 
tions which could inaugurate before the end of the century the era of the 
“industrial” wee of epace. We hawe used thie adjective to describe a profound 
change in the use of space since, in that case, it would be 4 question of the 
following: 


Significant production of materials, i.e., an output which would have 4 major 
impact on the economic level; 


--An investment of space facilities (automatic orbital station and 4 shuttle- 
craft) which, following the demonstration stage, will require the financing 

of private industry involved in the marketing of goods “made in space,” 

which would consider operational coste and the developments which will comple- 
ment the operational phase. 


furthermore, this theme offered two advantages: 
— the one hand, it seemed, at 4 first glance, to be within reach of the 


furopean space industry (technologies, @eans, and the nonrequirement of the 
presence of man in space . 
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“On the other hand, the topic was consistent with the automatic station to 
be designed, Thanks to the modular appreach to ite design, this made possi- 
ble the repeated utilization of thie platform, 





The actonym Minos, given to thie draft project expresses ite objectives: 
“Modules for Industry and Observation in Space," 


verformance Targets of the Minos System 


The purpose of the Minos system, therefore, is the industrial production of 
materiale in space aboard a fully automated station. 


Given the current stage of research in the manufacturing of materiale under 
microgravity, it was not possible to select a family of materiale to be pro- 
duced in space of to suggest a typical manufacturing procedure. A number of 
research lines seem promising (superconductors, magnetic materials, semiconduc - 
tore, pharmaceuticals); the feasibility of the production of such goods cannot 
be proved with certainty before the conduct of elaborate and repetitive experi- 
ments starting as of 1983 based on the European and American flights of the 
Spacelab Orbital Laboratory. Furthermore, it would have been unrealistic to 
speak today about the market for such potential new materials or about the 
economic interest in producing then. 


Nevertheless, it is certain that space metallurgy will require a substantia! 
amount of electric power covering a long manufacturing cycle as well as high 
temperatures. Therefore, the following working hypotheses have been retained 
as an interface between the treatment plant and the orbital station: 


--available electric power: 10 kilowatts; 

-=duration of the processing cycle: 10 hours; 

~-residual acceleration during the cycle: 107 5¢; 

«therm l dissipation to be maintained: 6 kW at 700°C; * kW at 100°C; 1 kW 
at 40°C, 


Before concretizing the draft project it was assumed that the material to be 
processed would be shaped as 1 meter long 50 mm thick rods and that the treat- 
ment will take place in a floating-zone furnace at a temperature of 1,500°C; 
annual output was estimated at about 10 tons. 


Table 1. Ariane Payloads (kilog: os) for Circular Orbits of Interest to Minos 
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The launeh vehicle was the Ariane rocket with ite spinefie up to Ariane V 
(Table | gives the performances of the different versions for the orbite of 
interest to the Minos project). 


The materials were to be recovered in Guyana on 4 etrip of land 5 by 10 kile- 
meters in size, The option of “recovery at sea” in the Gulf of Gascony was 
aleo considered. 


Finally, the Minos espace station was to have an active life of at least 7 years. 
Possibilities for repaire while in orbit through telemetry were to be included 
in the design of the system, 


Therefore, it is on the basie of 4 atudy which took | year conducted by the 
CNES with two parallel 6—month contracts assigned to industry (Snias and 
Matra), along with a theoretical etudy of the reentry and recovery aspects 
assigned to the ONERA. 


Basic Studies 


The firet J-month-long phase of the two industrial contracts covered essen- 
iiaily a siudy of funetions and subevetems determining the choice of orbit and 
the configuration of the system, as follows: 


=--enerey: solar generator and possible storage (geostationary orbit) of 
the energy aboard the station; 


--etabiligation: selection of a type of attitude control respecting the con- 
straint of microgravity (corrections for maintenance in orbit to be made 
between processing perions); 


-<meeting between the station in orbit and the shuttle craft which brings 
raw materiale and insures the recovery of the processed materials: Study of 
the procedure and the coupling system; 





--atmospheric reentry of the shuttle craft and recove.y of the materials: 
Types of reentry and precise recovery; 


-=repaire through telemetric control of spare equipment blocks: Determining 
the state of the art in matters of robotics and initial approach to the 


problems. 


The conducted studies made it poesible to identify the most critical sub- 
systems and technologies but did not result in the detection of unmanageable 
difficulties in Europe within a 10-year period. 


in ite Ariane II! version, the Ariane launcher proved to be adequate to put 
into orbit 4 station which would provide the necessary services and the re- 
lated processing plant. [It would also easily make possible the launching of 
the craft which will shuttle between Guyana and the orbital station with a4 
payload of over two tons, or five launchings per year, hauling materials to 
be processed in orbit and possible replacement equipment for the station. 











Considering the difficulty of involving at the current stage the economic 
aspect of the system, the choice between geostationary and hellosynchronous 
orbite is not mandatory, Whereas the former allows 4 substantial increase 

in the payload (50 percent) and, therefore, 4 lesser cost of the materiale 
processed in apace, it suffers from the inconvenience of needing energy etor- 
ane (1 eclipse per orbit) and requires twice the number of solar panele, Con- 
versely, 4 6-18 hour hellosynechronous orbit at an altitude of about 800 kilo- 
metere has the advantage of constant solar light for moet of the year and 
allows a coverage of the globe of interest to other station users such as 
ground observation or data gathering. 





The following results pertain to the gain station subsystems: 


“energy: the use of large solar panele and storage, in the case of geo- 
stationary orbi of 10 kilowatts per magnetic block of in sickel<hydrogen 
batteries; 


«triaxial stabilization (one of them directed toward the ground) with the help 
of reaction wheels desaturated by the gravity eradient couple. 


Theoretically, the joining and coupling operations pose no problems. How- 
ever, ground experiments should be conducted to establish technologies and 
procedures. 


The ballistic reentry offere three possibilities which are under study: 
— reentry with a purely ballistic trajectory with high deceleration (25¢); 


— semiballistic vehicle of the Apollo-type which would have 4 maneuvering 
possibility used to improve the precision of the landing point on the ground 
but would require an on-board guidance system; 


— space gliding-type vehicle which would ake 4 precise soft landing possible. 


The firet of these solutions, which is gore “primitive” and less expensive (no 
guidance syste ) seems to be the gost suitable for Minos whose transportation 
costs should uve reduced to 4 @inigume since they play 4 determining role in the 
price of “made in space” materials. The ONERA and Sniae studies have shown 
that the precision recovery conditions could be met. 


Finally, the “robotics” needed for handling the materials aboard the (auto- 
mated) orbital plant and for possible repairs in orbit (programmed or remote- 
controlled from the ground) would require new developments in industry. Never 
Nevertheless, we should note the major progress made in France, particulariy 
at the CEA (the Vertut Laboratory) and Renault Automatiemes. 


The sum total of these basic studies, therefore, shows the overall feasibility 
of Minos as 4 space system, whose development and implementation would require 

8 to 10 years. Naturally, thie does not eliminate potential difficulties related 
to the development and completion of the “treatment plant” modules. 





Architecture of a Mines Syvatem 


The second etage of the study conducted at Snias dealt with the draft pian for 
Minos system which, using “current” technology, could be developed on a medium- 
term basie the moment possibilities for the manufacturing of materiale in space 
would be confirmed, 


in order to achieve specific results on the conceptual level within the time 
allocated for the study, 4 certain number of choices were temporarily made, 
particularly those of 4 station in 4 geostationary orbit and a purely ballistic 
reentry. 


Structure of the Minos System 

fhe system includes the following elemente: 

— low orbit platform (Figure 1) consisting of 4 service module (stabilisation, 
energy, telecommunications) and 4 “processing plant” module with a related 


remote-control subsystem; 


— etuttic eraft (Figure 2) launched with an Ariane rocket which would deliver 
and recover che materiale; 


-—optionally, 4 teleccmmunications satellite to relay data transmissions (remote- 
control handling in particular). 
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Figure 1. Minos orbital etation (SNIAS draft project) 


Key: (1) eelar panels (4) camera 
(2) eervice module (5) docking mechanics 
(3) remote-control handling are(6) palette and plant 
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Service Module of the Mines Orbital Station 


This central element of the automatic station is shaped like a parallelepiped. 
ite dimensions are about 2 * 2% 4 meters. tlt is launched (see stages on 
Figure 5) by an Ariane Ill rocket on an 800 kilometer equitorial orbit at a 

5 degree angle. Once in orbit, 2 very big solar panels (35 meters long and 

4 meters wide), capable of generating 24 kilowatts for the duration, are 


deployed. 


(1) COMPS OF Axurat 
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Figure 2. Shuttle craft (SNIAS draft project) 








Key: (5) payload housing 

(1) reentry part (6) LON engines 

(2) docking mechanics (7) deorbiting propulsion mechanics 
(3) 4O00N engines (40, 000N) 

(4) parachute housing (8) propulsion module 


During the processing of the materials in the “plant” module, or in the course 
of a period of no sore than 10 hours, the stations should supply 10 kilovolts 
of DC current and insure a stabilization compatible with the very weak level of 
acceleration on the platform (1075). 


A combined system of stabilization and energy storage, based on high-speed 
kinetic wheels is suggested. it will consist of three pairs of counterrotating 
wheels used at two-thirds of their gaximum power, thus insuring 4 reliability 
appropriate to the storage function and maintenance of the stabilization func - 
tion should three wheels break down. The system will not have any gas ejection 
in order to limit accelerations anc avoid keeping the station supplied with 
propellants. The desaturation of the kinetic wheels is achieved thanks to the 
gravity gradient couple. 


A structure known ae 4 “pallet,” 2 x 3 meters in size, is hooked on one of the 
major faces. tt is used as a standard mechanical interface for the placement 
of the various “plant” modules which could be successively used in accordance 
with the type of material processed. 




















Figure 3. Putting the service module in orbit 


Key: 
(1) release cover (4) separation third stage and 
(2) separation second stage, positioning 


firing third stage (5) service aodule operational 
(3) end of circling and positioning (6) 800 kilometer circular orbit 


The pallet and the first “plant” module are put in orbit and assembled on the 
orbital station with the help of a stwttle propulsion aodule. 


Finally, the figure showing the service module shows what the subassembly for 
remote handling might look like, with two articulate arms equipped with grips, 

a fixed camera and two mobile cameras. Such robotic equipment could perform 
multiple functions: positioning and exchanging plant unite on the pallet, 
loading and unloading the containers with materials brought by the shuttle 
craft, assisting the shockless docking and, finally, aaking repairs in orbit by 
exchanging complete equipment blocks (such as, for example, a pair of kinetic 
Wheels or a battery block). Considering the very general nature of the present 
study, this subassembly has not been the subject of a design study. 








The mase of the orbital station will be 2,200 a. lograms for the service module 
and 1,000 kilograme for the “pallet plus plant module” set. 


The Shuttle Craft 


This is not 4 transport system comparable to the American “shuttle” but, more 
simply, an assembly consisting of a propulsion module and a reentry part. 
This assembly is put into a rendezvous orbit with the help of an Ariane rocket. 


The propulsion module performs various functions: 


--makes possible the rendezvous with the station and the docking maneuvers, 
using four bi-ergol propulsion devices (N90,,AZ 50) developing a thrust of 400N; 


--after the linkage with the station, makes possible the potential corrections 
necessary for maintaining the orbiting altitude of the station. This eliminates 
the need for taking to and stocking aboard the station the necessary propellants; 


~-finally, thanks to a powder engine of 40 KN, takes at of orbit the reentry 
vehicle containing the processed materials to be recovered (AV delivering 
500 m/s, w = 150°). 


Furthermore, unrelated to a reentry vehicle, a simplified version of the propul- 
sion module (elimination of the 40 ©) engine) makes it possible to take to the 
station “processing plant” modules. 


The reentry vehicle is a sphere 2 meters in diameter containing 4 cyl inder-shaped 
1 cubic meter container in which the materials to be transported are piaced. 

The container can be reached through 4 round hatch containing the recovery 
parachutes. 


At the launching the reentry vehicle is attached to the propulsion module and 
has on ite front part a three point system for ite linkage with the orbital 
station. The ablative materials which protect the reentry vehicle as it 
crosses the dense atmospheric strata are located on the opposite side. 


Figure 4 shows the sequence for putting the shuttle craft into orbit: The 
shuttles are launched by Ariane (five per year according to the suggested 
hypothesis). They rendezvous with the orbital station for a soft docking 
because of the big nonrefoldable solar panels. The transfer of the materials 
from th: reentry vehicle to the plant module and vice versa are accomplished 
by remote control. 


Figure 5 gives the recovery scenario. Unhitched from the orbital station, 
the shuttle craft tilts in order to start the reentry procedure; thus it 
provides the decrease in velucity required for deorbiting. The separation 
between the propulsion module and the reentry vehicle takes place before the 
ballistic reentry. The reentry vehicle alone is recovered following a para- 
chute landing. 
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Figure 4. Placing the shuttle craft in orbit 


Key: 
(1) relay satellite (4) preliminary circling 
(2) third stage flight (5) rendezvous 


(3) shuttle craft in transfer orbit (6) space segment 


The weight of the shuttle craft is 1,500 kilograms for the propulsion module 
and 760 kilograms for the reentry vehicle which, with Ariane III, leaves space 
for a payload of at least 2,000 kilograms. 


Concept of a Multiple Mission Minos System 
It seemed advantageous within the framework of this prospective study to consi- 
der a more futuristic Minos system consisting of a modular space complex which 


would allow both ground-observation operational missions and the simultaneous 
or nonsimultaneous production of several materials. 
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Figure 5. Reentry and recovery sequences 
Key: (1) tilting and deorbit ing (3) separation and beginning of reentry 


(2) tilting and attitude control (4) recovery 


Therefore, we are talking about a more developed and developing system (growth 
capability) which could be representative of the second generation Minos. This 
topic has been kept for the second phase of the work assigned to Matra. 


As before some temporary choices have been made for the sake of Limiting the 
study: heliosynchronous orbit, and an “intelligent” Apollo-type shuttle craft. 
Furthermore, the availability of a launching capacity corresponding to the 
Ariane V rocket has been assumed. 


Definition of a Modular Concept (Figure 6) 
The following principles have been adopted: 
— — power-unit portion of the orbital station has been limited to 4 base module 


carrying unfolding solar panels. Therefore, it provides the energy and, further- 
more, includes stabilization and telecommunications facilities; 
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Figure 6. “Multimiesion modular etation (Matra concept ) 


Key. (5) shuttle craft dorr 

(1) ehuttle craft (6) power modules 

(2) furnace godule No | (7) the station 

(}) furnace sodule No ? (8) earth-observation module 
(4) materiale module (9) earth 


-=epecialized standardized modules will be added to thie central godule as 
needed for the different migsione to be carried out by the automatic etation, 


==becauee of theif greater flexibility, theee modules could be added to the base 
module and aleo to each other; furthermore, they cowld aleo be removed and 
returned to the eround | 


-—modules providing additional power with unfolding solat panels and addit iona! 
stabiligation modules, should the station be expanded, aay L< o¢ded to the orbi- 
tal comples ae standardized modules, 


“=the shuttle craft should be able to inetall or bring back several godules per 
flight (two appeare optimal and has been adopted for subsequent computation). 


“=the principle of handling the @odules is that the shuttic craft uses the 
modules in ite hold a6 4 docking iaterface, 


=the ehuttlie craft could remain in orbit linked to the station of return imme. 
diately after recovering the modules to be replaced (euch a6, for example, the 
module containing the materiaia) 
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ine Shuttle Cratt 


Ae if the previews @odel, the shuttle craft will be plac. if transfer orbit 
with an Ariane rocket, However, in this draft project the oraft will be an 
Apolle=type capsule of substantial size and entirely recoverable. 


The lift of the wehiele will be low which will @ake it navigable: an aeredy- 
hatic efficiency of 0. seem adequate for piloting it in the atmosphere. 

it will be operated by influencing the average angle of incidence: The center 

of gravity of the shuttle craft will be eccentric in terms of the pressure 
center, thus creating 4 finite lift in a balanced position, By steadily 
affecting the roll 4 mean force is created which can be modulated perpendicu= 
lariy te the trajectory. This provides 4 controlling facility in the atmospheric 


Figure | shows the shape of the shuttle craft with a hold containing two standard 
modules. The shuttle craft's propulsion syetem uses liquid propellants. in 
order to make the craft more versatile it could hawe remote control arms. Thue 
repair of maintenance operations could be carried out with this vehicle which 
could hook iteelf to different parte of the station thanks to 4 generalized 
docking eyetem of the entire orbital compiles. 





Figure °. Shuttle craft (Matra godular concept) 

te, 

(1) docking @echan ice (6) mobile docking interface 

(2) parachutes and renderwous radar (7) standard aodule No | 

(3) shuttle craft door (open) (8) leeation of lasers, centering 
(4) retaining device pointe and connectors 

(5) guide rods (9) module We ? 








Siandard Medule 


ihe wodules have a cubicle shape. A shockless docking sechaniaw with four pointe 
hee been planned. Thus, each Module has on one of ite sides the active part of 
this mechanies while the passive section is located on the other five. This 
®akes it possible to put together in three dimensions the cubes which form the 
space complex, The active face will include a laser to determine the distance 
and each passive face will have a reflector. Thie will etandardize the godules 
and will make it possible, with the expansion of the orbital complex, to change 
the assembly positions of already placed modules, 


Fach module will be powered by the godule of the station to which it is hitched, 
The funetional electrical connections among the station cubes will be accomp! ished 
through a network of optical fibers. 


txamplee of Module Outfitting 


The principle of the outfitting of the variows specialized modules has been 
considered with a view to emphasizing the interface probleme posed and the re- 
sulting limitations on the level of txe definition of the standard sodule. 


(1) etandard etructure 
(2) electronic equipment 
(3) material rode 

(4) materiale container 
(5) docking mechanioms. 





Figure 8. Standard aodule equipped with 4 container for materials 


The artist's concepts (Pigures 6 and 9) show the two basic modules for the 
“materials production” mission: 


a) « “materiale container” aedule (note on the sketch the standard external 
strocture of the cube with ite aesemh!y mechaniems): The rods of materiale to 
be processed ate located in 4 matrix of fixed chambers. The processing furnace 
will hawe to @ove in order te face each raw material rod, pull it owt and re- 
position it. 








Key 

(1) fadiation plate 

(2) furnace 

(3) pump 

(4) retractable arip 

(5) advancing soteor 

(6) serve and electronic mechaniome 





Figure 9. “Processing furnace” module 


b) «a ‘processing furnace” module: It is characterized by 4 mobile central 
block which includes the furnace and the rod extraction and gripping sechanien; 
thie block can gove in KX or Y directions to face a rod of the material in the 
container. The rod is gripped by 4 retractable gsechaniem and kept between two 
fixed pointe. Mowing along the rod, the furnace fuses the necessary area for 
processing of materiale in 4 gravity-free environment. 


Possibilities Offered by the Minos System 


The overall parameters of the @iesion theme considered in this prospective 
study, the production of materiale in orbit, has been entirely confirmed. 


The Minos system requires the development of new capacities for turope in four 
different directions: 


— basic module stabilized and generating from 10 to 20 kilowatts represent ing 
the central aucleus of any automatic orbital station; 


— propulsion @odule added to the Ariane rockets allowing, after the placing 
in orbit, the traneportation of payloads, rendervous, and orbital correct ions 
or changes; 


— feentry vehicle and related ground facilities insuring the automat ix 
recovery of payloads, whether materials or films; 


— “epace robotics” (syeteme and technology) which will eliminate the need 
for human presence in orbit in future industrial utilization of space. 














The werk done by SHiae ad Matta if the course of the Mines study hae empha 
siged the @oet critica! technolegies, However, it hee contifmed that the sew 
developments to be a hieved if theee areas are within reach of Lurepean indus 
tty within 4 period of time compatible with the prepesed Siseseions 


Furthermore, the development of theese new capacities and the improved versione 
of the Ariane rocket (types |1!i te V) would give furepe access te large~eeale 
practical aetfremautice at the end of the century weing large aut omated 
stations assembled in orbit 
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INDUB TRIAL TRGMOLOCY 


DEMONSTRATION PLANT TO BE BUILT FOR INRED STEEL PROCESS 
Stockholm NY TEKNIK in Swedish 14 Aug 80 p 4 


|Report by Carl Daniel Norenberg] 


[Text] Within a short time the INRED process will — to be 
run continuously in 4 new demonstration plant in Lulea. 


“This is a part of our continued effort at direct reduction of 
iron ore,” says Torsten Jensfeidt, head of Boliden's develop- 
ment department. 


The INPED method, development of which was begun by Boliden in 1972, has thus now 
reached the stage where testing in continuous operation will begin. 


The new plant will function partly as an experimental pliant for ferroalioys of 
various kinds for nearly a year. It will also, a8 an experimental plant, be made 
available to prospective license-buyers. 


"The first plant will presumably be sent abroad,” says Mane tivander, in charge of 
technical projects at Boliden., 


"This plant can be regarded first and foremost as an enlargement of and addition 
to the old experimental plant,” Hans Elwander continues. “Among other thi an 
electric furnace will be added which gives the plant a capacity of § tons of pis 
iron an hour. Since INRED is a computer-controlied process, thus far very smal! 
amounts and brief experiments have sufficed for study of the processes and equi - 
librium inwolwed. During that tige experigents were done with various alterna. 
tive applications as well, for the INRED gethod is not limited to the pig-iron 


process. 


"We have had very good results up to now,” Hans Elwander continues, “and now « 
shall also have » chance to run the INRED process continuously.” 


Facts About INRED [See the figure on the next page. | 
The INKED process works in two stages. Goth stages take place in the furnace. 


The slig [see note|, powdered coal, and acid gas are blasted, together with liae- 
stone, into the upper part of the furnace through special nozzles, which produces 
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The IWRED process has beer developed by Boliden AB [AB = Inc it is 
a “Gi rect reduction” process for production of pia iron The process 
is explained in the text 


<a * 28% 9008a°3* ue 4 as dC c 
® no*e * Fiect ’ ace " Flame ome ting “harber 
~=s* one “ear * ‘ 
— eee * 
. sco. 7 Fiec* ’ +e 
, —reratar J rubber 
4 “hiripoo!l motion in the “fiame smelting chamber.” There the siature of hot gases 


coming up from below is ignited The slig melts and gives off acid to the powde red 
[o8)1, and Degins to settie siowly to the bottom part of the furnace Part of the 
powdered coal is burned anu part forms coke 


in the elvctrical.y heated lower part of the furnace the remaining acid in the slig 
COmbines with the coal, while the lime absorbs other impurities and form slae 

The now free iron collects on the bottom of the furnace and can be drawn off ac in 
an ordinary dbiast furnace 
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The heat from the process is utilised in what is called the exhaust gas boiler, 
That boiler drives 4 turbine, which in turn is used both to operate the acid gas 
apparatus and to generate electricity for the electric furnace. 


Notes 
Slig is the name given to the fine-grained ore concentrate that is obtained by 
crushing, grinding, and concentrating. 


Coke, in the coking ‘process the coal undergoes a gradual rise in temperature, 

under which the volatile substances found in the coal are driven off in the fors 
of “crude gas." The coal left behind sinters together inte 4 more or less cohe- 
sive cake. 


8815 
CSO: 43102 


44 














INDUSTRIAL TRCHNOLOCY 





FORMING GHEFT METAL BY EXPLOSION DESCRIAED 
Perie L'UBINE NOUVELIZ in French 18 Sep 80 pp 160-161 


[Article by Petrick Piernse: “Sheet-Metel Sheping--fxplosives Replece 
Punch" | 


[Text) A blest from « siren, severe! seconde of silence, followed by « 
dull explosion eccompenied by @ shower of weter. Within 1/10,000 second, 
#6 inoxideble piece of steel plete with « diemeter of 4 @ end @ thickness 
of 4 om hee teken on @ epherice! shape due to the ection of severe! 
hundred greme of explosives. Thie mot et #1! customery operation ia being 
repested severe! times « dey in the explosive firing trench under the 
auepices of SRECATWEN (Soctety for the Study end Applicetion of High-Energy 
Shaping Techniques) estebliehed out in the middle of nowhere (with good 
reseon') in the esetern pert of Prence, « few kilometers from Serre- Union 


Thie emell subcontracting enterprise consiete of 42 persons specializing 

in exploston-sheping end in welding end boiler work; ite business volume 
ineressed from fF 1 willion in 1973 to F 4.2 willion in 1979 end it te 
expecting to reech Ff 7.? @illion in 1980. “An evolution which beers 

witness to the development of epplicetions by explosion-sheping in industry, 
primerily for q@eking elements of fixed or mobile tenk storage wete but elec 
heat exchengere equipped with pletes,” expleine Pierre Monneret, technice! 
meneger. Vet bottoms [foundetions| sheped by explosion ere ueed in the 

food induetry (beer breweries end wine-aeking) end in chemistry. SECATHEN 
hese gotten some cice references from Alfe-lLavel, S5L, Guerin, Ziemenn- 


Hengel, ete. 
Method's Adwentege: Preserving # Consetent Thickness 


These vet bottome [foundetions| cen be obteined in very fine thicknesses 
(minteum 1/1,000 of the diemeter, aeximur ' a=). Explosion-sheping 
presents the edventege of aeinteining # conetent thickness during sheping, 
perticulerly in the equere, which ie the moet heewlly-etreseed pert. “Tt 
ie thes Get Secessery to etert with « thicker eteel plete, #8 is the ceee 
with stemping or punching, which in turn fecilitetes very subsetentiel rew 
mteriel sevings, eepecially when we use inoxideble eteels,” Pierre 
Mormneret emphesived Sesides, the surfece etete te not eltered end shove 
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all there te no cold-herdening (cold-hewmering) (something which generates 
corrosion), Metel deformation is obteined through the explosion of « 
detonating cord whieh ie judiciously pleced inside the welded bienk (flat 
sheets seeembied in the shape of @ corolle). The detonation of the 
explosive crestes # shock weve which te Crenmitted to en incompressible 
liquid (water) which presses the sheet ageinet the matrix. SECATHEN hee 

@ lerge oumber of toole for the verious dimensions used in making found- 
ations for vate with low pressure end foundations for vete that quet resist 
chemice! corrosion. 


Th certain cases, they even diepense with the wee of tools. Thet heppene 

in the case of the manufacture of spheres. The operation is quite 
specteculer: the operetor pleces en explosive charge at the center of « 
welded blenk (severe! flet sheets welded together to form « kind of Venetian 
lantern). After several successive shots, the piece obteined is perfect ly 
spherice! and hes the seme thickness e6 the eterting sheet. Thies process 
proves to be very economice! in meking emell series of spherical bottoms, 
especially those which require “wised” dimensions (with diemeters between 
160 end 3,600 om end soon 7,000 om). Here ere some applicetions: production 
of the foundetions [bottoms] of tenk trucks for the treneport of pulverulent 
substances end the doubling of tenk bottoms under pressure in @ corrosive 
environment. in the chemicel industry, we ee @ metter of fect frequently 
commect ⸗ bottom, aede of inoxideble metal, to the inside of # bottom meade 
of ordinery steel In thie case, explosion-sheping enebles us, eccording 

to certein meseurements, to meke # bottom of inoxideble steel with the 

exect diemeter of the shepe in reguler steel. 


In edditica to tenk elements, explosion-sheping ie used in meking elements 
for heet exchengere. Thenke to the use of edjusteble toole aede of steel 
with (ntermediete leyere of wood, SECATWEN ie aeking elements of corrugeted 
sheet mete! to messure, both regerding the genere! dimensions end the crose- 
section of the duct end the fluid cireuletion diegrem. These elements sre 
welded upon sheets which ere then eesembled to fore tenke with heet-exchenge 
welle. Here ere the ain epplicetions: fermentetion vets in beer breweries, 
mode emong other things for the Ziemenn-Henge! Company which owns 90 percent 
of the eheres of SECATHEN. Along with this conventions! epplicetion of 
sheping, SECATWEN hes just found new uses in aeking compect heet exchengers 
with welded pletes for use in the petroleum industry, in the geothermel end 
oucleer induetries. For thie purpose it crested « subsidiery company, celled 
ATWEN, in which the NAT Company, ⸗ subsidiery of Elf-Aquiteine end the French 
Petrolew: Imetitute, took out « shere of 35 percent. 


Each Exchenger ic Tei lor-Mede 


The exchenger produced here vuees « stack of douwble-stemped pletes shaped by 
explosion It can guerentee ⸗ gee-gee or liquid-ges exchenge «et temperatures 





of #8 much a6 600 °C, with # high inside pressure ( bere at 530 °C), 
"Thie type of exchanger works et higher pressures then en exchenger with 
jointed pletes; it offers # yield that ia between 10 end 15 percent higher 
then the one of « tubuler exchanger but ebove #11 it proves to be more 
compget," seye Pierre Monneret. The first exchanger with « surfece of 

25 w te in service on @ test loop et « gee deposit at Lecq and the second 


model, with 1,300 a’, wee inetelled in Indonesia on « petroleum plet form 
(gee burnoff) 


Aseuming 4n equel exchenge surfece, thie equipment, which ie 5 @ long end 
hee @ diemeter of 2.5 @, proved to be between three end four times less 
voluminous then @ tubuler exchanger and weighs 27 ¢, ee ageinet 70 ¢ for 
an equivelent cubuler exchenger. Each exchanger ia teilor-mede; the 
research bureau determines the ideal profile for the pletes es @ function 


of the fluid to be run through and then goes into series production for che 
plates (about 500 pieces). 


SECATWEN is currently studying @ gea-weter exchanger of 300 m? ond is 
planning to meke @ gea-gese exchenger with 3,000 w°. That may be Little 
when compered to some of ite “exploite”: especially the construction, for 
@ NASA supplier, for «4 querter torus consisting of Hestelloy with per- 
mitted elongation in the weldinge emounting to lees then 2 percent and the 
production of espace environment simuletors capable of tolereting abrupt 
cempersture changes trom -178 °C to #178 °C, Here we must not torget some 
artietic projects (3 percent of the business volume), such a8 the sculpture 
"Le Signal” which etende in the courtverd of the ENA [Netional School ot 
Adminietration|, the sendbox of the ZAC at Seint-Mertin-d'Heres end the 
Lyre of Vandoeuvre, neer Nancy, which were meade by explosion. 


The industrial objectives of SECATHEN currently ere simed at extending 
explosion shaping to the preseries production of parte for suto bodies end 
the shaping of copper electrodes for electro-erosion. In this letter 
applicetion, it will suffice to heave one model to get copper electrodes 
with an excellent surface stete not requiring envy polishing or retouching. 


Summer vy 


Vet bottoms, tank elements, exchenger pletes ere now meade economicelly end 
in epecial dimensions due to explosion-sheping by ⸗ emall subcontrector 
celled SECATHEN. Other epplicetions ere in progress, such es menufecture 
of compact exchangers, preseries production of cer body components and 
sheping of copper electrodes for electro-erosion. 
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INDUSTRIAL TECHNOLOGY 


AUTOMATED RIVETING FOR AIRBUS ASSEMBLY 
Lesen ELEKTRO-ANZEIGER in German Jul (2) 80 pp 12-14 


[Text] Approximately 50 percent of the manufactur- 
ing costes of an aircraft frame go to the jointing of 
components. A further breakdown of the percentage 
shows that 90 percent of these costs are caused by 
rivet setting alone. The balance is rivet procure- 
ment costs. The importance of an economical appli- 
cation of the riveting procedure in aircraft frame 
construction may be derived from the fact that an 
A300 airbus features more than 1 million riveted 
joints in spite of a high percentage of glued joints. 


The high manufacturing costs of an aircraft frame caused by riveted 
joints--which are even higher if double-planked assemblies are invo!ved, 
@.g., controle, wings, flaps, due to the fact that they are less acces- 
sible--can be reduced by completely new and efficient production proce- 
dures only. This will be necessary particularly in view of the accele- 
ration of the Airbus program. A reduction of the costs of riveted joints 
can be achieved by combining various work steps like boring, lowering, or 
riveting in an automated riveting system developed for this purpose. 


inserting the components in a standardized frame will enable the trans- 
fer of workpieces through the various assembly stations connected with 
each other. The entire process, i.e. component positioning, clamping, 
boring, lowering, rivet setting and hammering will be automated by means 
of a numerically controlled positioning equipment. 


State of Development 


/t present VFW is actively developing a numerically controlled flexible 
issembly line of this kind with the help of the Ministry for Research and 
Technology. It is to rationalize the accelerated A300 Airbus and A310 
Airbus production which is starting now. The components to be manufac- 
tured by VFW as part of these programs include double-planked structures 
which require a high decree of technology. These components, e.g. passen- 
ger doors, cargo gates, cargo room floors, flaps, and spoilers will still 
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Diagram of Tlewible Biveting Sv eter 


hew 
' Paileting ‘ Automated fiveting equipment 
Z Clamping component int: Height ‘of 
module {ram J Life es. 
J Component width: }.7 # * (omputer 
(omponent ieneth *.) # ’ Opetating panel 


iravereing distance 11.90 @ ij Sumericaliw eaentrolied 
poe itioner 


The f.gure illwetratee the VF autaqmated fiveti*ve and aecenbiliy eveten 
( enter af the sevetem i¢ a rivet ine 4ut @Ghat integrated i At« the fies 


Pic pailleting ated poe it ioning e+ et ef fae tia aot c Oponent « The Prox ese 
chain tacludee the lamping int the @odule frame, automat feed, and 
the jointing procedure The palletine enablee 4 continuous work pro 
‘eee 








feature @ high percentage of Fiveted jJolate in epite of af extended uae 
Of gluite end composite fiber construct ion, 


ue te the epheriog! deformation of these componente, fivet hele boring 
and fivwete fequifte (ive-anial feed and positioning @evemente, Ae the 
aviomated fiveting svete does not @ve of ite own, the positioner @usi 
heave adequate freedom of @ovement oo that the componente will alwaye be 
in @ vertical position at the riveting point, 


Work Steps 


in the VPW Flesible aesembiy lines the components to be ganufactured are 
clamped inte « se-called @eodule frame, transported within it, and fed 
ieto the tadividua!l werk groupe. The godule frames constitute the inte- 
erating part of the entire control eyetem, Which ie comparable to 4 
palleting evetem a6 used with gachine tools. 


The process being developed will result in @ cheaper genufacture, parti- 
ularly of the epherically formed parte, a reduction of assembly steps, 
of the time the devices are occupied, and thus an inerease in productivity. 


The quality of the new assembly syetem becomes particulariy apparent at 
the sutomated riveting part of the syetem with positioner. While one to 
4 ‘asim of one end one-half rivets per minute can be hammered manually, 
the automted riveting equipment of the flexible syetem will complete 15 
rivets in the same period. in addition, the sumerical control will 
guarantee high-accuracy reproducibility. 


Reduction of assembly costes, reduction of manufacturing devices and space 
requirements, ae well as 4 gore human working environment (avoiding sono- 
tonows work and lowering of noise lewels) are the essentie! advantages of 
this ascembiy syeten, 
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INDUSTRIAL TEQINOLOLY 


NOW PROCESS INCRFASIS CREEP STRE'GTH OF ALLOYS 
Stockholm NY TEENIE in Swedish 14 Aug 80 p 18 
|Report by Carl Daniel Norenberg and Gunnar Séderst rée) 


[Text] Powder metallurgy is the materials technique of the fu- 
ture. But Sweden is losing its lead. for that reason sore 
money gust be put into basic research. An example of such basic 
research is Mats Dahién's recently published paper on the creep 
strength of “super alioys.” 


A super alloy contains many different metal components which contribute to ia- 
proving the properties of the finished alloy. Characteristic properties are high 
elastic Limit, high fatigue strength, good creep strength, and good corrosion 
properties at high temperatures. Mats Dahién has shown that by a special thermo- 
mechanical process it is possible to get an enormous increase in the creep 
strength. This is very important, since creep is one of the factors that, for 
example, determine the efficiency of a jet @otor. Creep means that the material 
is slowly elongated under stress. The phenomenon is especially important at high 
temperatures, such as occur in a jet motor or gas turbine. 


Nichel-Sase Alloy 


Super alloys can be classified in three groups depending on whether the chief com- 
ponent is nickel, cobalt, or iron. The most important in high-temperature metai - 
lurgy are the nickel-base alloys. Niche) as the basic element gives a structure- 
stable alloy. The most important alloy elements after nickel are titanium and 
aluminum, which give high temperability. Among other alloy clements may be noted 
chromium, which together with aluminum gives good corrosion resistance. 


The super alloys are normally produced by casting and final forging. ‘ow such 
hard materials are beginning to be produced that they can hardly be worked. By 
modern powder metallurgy techniques, however, the problem can be overcome. 


The new method is based on first obtaining a powder by, @.g., atomizing a fail 
ing Stream of golten aetal with a protective gas. By great chilling the parti. 
cles at the same time acquire a very fine structure. This gives the material 

good formability before heat treatment, with possibilities of what is called 
superplastic deformation (extensibility of more than 1,000 percent). The material 
is then confined in a mold, where it is compacted by, for example, hot | sostat ix 
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ressing. Then the part is forged to very fear the finished shape. The aethod 
as very great economic advantages, Mats Dahién says. There are savings beth in 
expensive material and in treatment costs. 


"The technique aleo makes it possible to manufacture parts from materials that 
are very fearly impossible to work at reasonable cost.” 


Grain GCreweth 


The forged parts as a rule have a very fine-grained structure. This entails poor 
.feep strength at high temperatures. Mate Dahién has developed a thermomechanical 
method of increasing the grain site to the optimal value. By thermomechanical 
treatment i6 meant a combination of deformation and heat treatment that gives 
properties that cannot be obtained by simple heat treateent. Dahién's method i+ 
based on deformation followed by heat treatment in a steep a gradient 
ixperiments have resulted in grains that are limited only by the dimensions of 
the specimens. These large grains give extremely good creep strength properties 


Development in powder metallurgy hat reached 4 stage today where power materia! 
is used in military planes, and civil aviation will presumably not be far behind 
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COVERRMENT FUNDING FICLRES FOR Bau VI MED 


Frankfurt/Main FPRANEPUO@TOR ALLORMEING BLICK DURCH DIF WIRTSCHAFT in German 
ii Sep 80» 7 


[Article by TH: “Only « Pew Companies Receive Research Punde™ | 


[Teat! frankfurt, 10 Sep--On the basic of documents published by the federal 
Gowernmment after inquiries in Parliament and on the basic of individual presenta- 
tions by @inietries it is possible to determine which companies in 1979 received 
how much in state research funde from the Federal Gowermment. According t > 
information by the Research Ministry, @ total of ebout 0% 2.2 billion were made 
available in 1979 for support of research projects by the Federal Government . 

wm 2.1 billion of these were allocated to the Research Ministry. Seyond that. 
there wae aleo indirect research support in the amount of 0% 474 million. 

Thie includes for example the personne! allowance for research and development . 
Which ts handled through the Federal Minietry for Heonomic, and warious measures 
aimed at supporting research a6 4 whole in the economy. 


In the Research Ministry publications the companies are listed accordixg to 
name. The Research Ministry does not rank the firme by business in groupe of 
companies, so a6 4 purely percentual representation of the distribution accord- 
ine to aiphabetically arranged firme indicates wery little. For example, for 
the Siemene group in the table above the 'OO-percent subsidiaries, which are 
among the largest recipients, were alee combined in order to get an overview 
of the total eume which go to the Siemens growp. fwen so, thie is only an 
estimate, since the Research Minietry named only the WO largest 4! location 
recipients with the amounts paid to them in the Bundestag publication. 


Many omall subsidiaries of the cited companies are fot incluced here. it quet 
aleo be aseumed that the sbowe indicated amounts for individual companies 
constituted only the lower limit of the amount of research allocations through 
the Research Ministry. What applies to Siemens siso applies to APL. for the 
latter only the parent company is shown, but gany subsidiaries are not. for 
the large technical projects it is very difficult to rank them according to 
company. Thie ie why they are shown seperately. 


The above compilation shows that 24 companies, which received research funds from 
the Research Minietry in 1979, got 6) percent of the research money. Moreover, 
the concentration at the top is very great. Sis companies of groups of companies 
received 43.5 percent of the goverment research funde of the Research Ministry. 
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The . |lowlag table shows the researeh support in 1979 of the Research Ministry 
listed bY company | 


Reeve aich buppott of the Mmeeeatch Minieatm ia 1979 


jotal e omic Support Pou in million DM 199" 
i, MRR | Wweeerec li dl «Boe lkow=Blotw) 151.9 
ds ‘joanne 201.9 
| Slemen. 3,9 
>.) KW (Anal twerkunion 26.1 
: interaton 60.4 
iT 13.5 
J. 12 
*, Ateedet feactor development 198.3 
4.) the 103.3 
. See) Cl Faet Breeder Nuc lear 
vower Plante inc, (fesen) | 55.0 
5. Wieh temperature reactor 192.1 
5.) OTR Kee. | Therium High- 
‘omperature Reactor) 115.2 
5.7 WR |Migh=tempe: ature Reactor 
Construction inc (Manpheia) | 22.9 


5.) 4T |Bigh=-Temperature Reactor 
Cofhetruction Inc (Schemhaueen)!) 14,0 


6. Uranit 9.2 
), Dornier 2.9 
%. APC |General Blectric Co.! 6 
9 AN | Augebure-Nuernbere “achine 

vate ine | 76.9 
iO. Niederf 24,1 
ll. Shetabraun 22.7 


1>. @Y  Bhine-Meetehalia tlieetric Power 
Cofpe nuclear powet pliant -Bawsrian 


vorke 23.5 
i). Minine Research 70.0 
i4 eS |Society for Reactor Safety tne) 

(Cologne) 19.2 
is. alge 17.7 
,* Lion? i« 16.9 
). Daher 16.9 
! tive cenet Werke 15.3 
>. 1ABe 4.7 

Saatbere Worke 4,7 

Peine Steel 14.5 

¥ tap 6.) 
', Paimler Bene 13.9 

‘i German Tren and Stee i 13.7 


utce pundestae publication 6/445/, page & 








Comeidering thie heavy comeentfation the question @uat be asked whether the quite 
considerable administrative expense of the Research Ministry ie still in reasen= 
abie proportion to the supported projects, If the groupe of companies mentioned 
are excluded, 0M |.1/ billion in research funde were available for ai) other 
enterprises, Project support te the economy constitutes about 75 percent of ai) 
research projects supported by the Research Minietry. For thie, at least 1,100 
peteune are employed in the edministration of research. itn view of the heavy 
concentration of research support for 4 emall group of firme of projects, reapec= 
tively, thie appears even lees seaningful than te expressed in all overall view. 


However, in addition te the Research Ministry there are aleo 4 qumber of other 
ministries, which support enterprises in their research. In the civilian area 
thie ie mainiy the Minietry of |co*omice. Furthermore, however, there are con- 
siderable contracts from the area of defense. For thie the Research Minietry 
for the firet time hae prewided some data which are summarized and shown in the 
following table. 


National Msearch Support by the Federal Government in 1979 


fed. Ministry for 


Hesearch and ted. Ministry 

Ninists, ‘ecology sss fot Defense =» others total 

1, MBB Munich isi.9 104.5 12.1 268.5 

2. Stemens ”.° 62.6 0.1 162.6 
==with 

subsidiaries 201.9 62.6 0.1 264 .6 

}. Dornier 2.9 87.9 2.5 143.3 

. AB 6 145.5 0.) 184.4 

>. Qube Coal 112.7 - 390.1 162.8 

Tetal: 5348.0 400.5 65.1 1023.6 


Source: Pundeetag publication 6/4457, page 4 


The Research Ministry ic dominant in civilian support of specific projects, if 
the indirect promotion of research is left out, since the @inietry distributes 
90 percent of the research funds. If the civilian research support and ailitary 
research support for 1979 are combined, the total is an amount of about OF 3.) 
billion, of which Of 2.2 billien are for civilian research support. The above 
figures result in the following conclusions: In 1979 the company groups of MBB, 
Siemens, Dornier, AN and Rubr Coal received at least DF 1.02 billion in research 
‘unde from the Federal Cowernmment. The share of the above-mentioned companies 
of the total research eupport of the Federal Government is 33 percent. T>- 
principal recipient is the firm of Meeserechmidt -Boelkow-Blohe (MBB), Munich, 
which got at least 0% 268.5 million, followed by Siemens with ite 100-percent 
subsidiaries and an smount of 0M 264.6 million, 


in view of the fact thet « sumber of subsidiaries with emaller amounts vere 

fot included, the above-mentioned figures represent onl) the lower limit, so 
that they may be regarded a6 unreliable. How these facts are to be evaluated 
individually is another que tion, However, the disclosure of these relationships 
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is important, in order that the governmental research supports may be subjected 
to careful serutiny tn ite entirety, In connection with the above figures it 
must be obeerved that the indirect research support ie now benefiting the emali- 
and medium-sized companies, chiefly through personnel allowances and tax relief, 
rather than the largest enterprises. 


The government's research support ie concentrated to some companies of groups 
of companies through the establiehment of research priorities by panele of 
officiale, Although the government's share of the research expenditures in the 
economy wae 4 maximum of 20 percent even in 1979, the present condition leads 
to @ strong influence over the direction of research, because the government 's 
share ic already very large in some individual branches of industry. 
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ALRBUS INDUSTRIE STATUS, FUTUS LANES 
fome AVIAZIONE in italian Sep 80 pp $22-526 
lExcerpte! The Present Situation 


The AlOO (Figure 14), in ite different versione, is presently in service in 
or on order oy companies worldwide, with firm orders and options totaling 
609 Alitelia’s firet aircraft, lizgiane, beare the serial number 101 In 
thea? configuration, the AO is fitted with 18 first-class seats and 235 
tourist~-clees. Up to 10 tone of goods can be transported in its holds, in 
addition to the passenger baggage Thies carrying capacity hee already pro- 
duced advantageous economic resuite The figure illuetretes the experience 
of severe! operators who use the aircraft exclusively for passenger routes. 
mostly short-range Thies inwolwes 4 freight traffic which for the most part 
did not previowsly exiet and which is therefore due to the possibility of 
transporting on the AJ00 products that would have reached their destination 
by surface vehicles and probably loaded, in large part, onto mediue to long~ 
range wide~bod~ aircraft. Taking account of the fact that «4 ton of goods is 
“worth” about 6 5 passengers, one notes thet Air Inter, for exemple. trane- 
ports an average of 32 invisible passengers per flight, in eddition to the 
approximately OO that it can actually put on board It is obvious that 
thie earning capacity, at marginal coset, is particulariy welcome to al! op- 
erators who, if they have aircraft of the DC-10 and Boeing 747 type in their 
fleets, can increase their carriage of freight without having to use the 
short to medium-range freight aircraft, which are expensive to run Thus, 
what wae planned at the design stage when the main fuselage section wae de- 
fined has been werified in practice 


Development of the A}10 


Even before the A}00 flew, 4 requirement for en aircraft with around 200 
seats, with the possibility of operating ower longer rune from shorter run- 
ways than those possible for the 8.2 and 8.4 basic versions, wae being out- 
iined) = Sritich Airwaye in particular had 4 requirement for 4 machine of 
thie type a6 early a6 1972, and thie got the AJ00-8.10 project, with &F 
[Rolle Royee! RB. 211 engine. started The initial stipulation was for an 
airtrame a6 close to the normal A000 a6 possible, and the 6.10 turned out to 
be 4 8.2 with shortened fuselage and with the same wing, Sut with « simpli- 
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therefore works out a8 the most economical in function of the anticipated 
use of the aircratt The aerodynamic development of the airframe as also 
seen directed toward reduction of parasitic resistance and of interference 
between wing and engine pods For this last -mentioned work. wind-tunne! 
modele were used that reproduce the functioning of the engine in such 4 way 
as to simulate the effective aerodynamic field with maxiq@um approximation 


‘he AIO will be based on the fuselage of the AJOU, thus retaining its char 
4 teristics of comtort and of transport of standard containers in the lower 
holde--but with many changes (Figure 16) designed to optimize the machine in 
such @ way a6 to be able to compete effectively with the new Boeing 767 and 
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757 projects The distribution of the work is more or less similar to that 
for the A300, with the assembly line at Toulows and with the participation 
of a new associate, the Belgian consortium Belairbus. The first flight of 
the AJ10, 125 specimens of which have already been ordered, is planned for 
April/May 1982, and entry into service will come in Spring 1983. An espe- 
ially important aspect of this new project is the '‘ayout of the pilot's 
_abine This has been made possible by the use of cathode-ray arrangements 
for the presentation not only of the data relating to the conduct of the 
(light but aleo information relative to the state of the various systems. 


breakdown warnings and emergency procedures 
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Configuration control and operation of the on-board systems has been en- 
trusted, though, to luminous electromechanical indicators arranged in a cen- 
tral panel on the ceiling of the cabin. In addition, about 260 switches are 
planned (as against the roughly 203 of the A300), 280 luminous signals (as 
against 246), and WO indicator instruments as against 72. But the cathode 
screens, in colors, will permit presentation of another 79 instrumental da- 
ta, therefore giving the crew a greater complex of information than that of 
fered by the present A300. This new technology, made possible by the avai! 
ability and reliability of today's cathode-ray tubes and microprocessors, 
could lead to a revolution not only in the technology of flight management 
of large aircraft but also in their maintenance, in view of the fact that a 
good part of the research into the causes of troubles could be carried out 
through the use of synthetic on-board presentation of the technical data 
from the shop. 


Future Programs 


The Airbus Industrie group, starting from its now consolidated position in 
the field of commercial aircraft and in order to ensure to the participating 
firms a certain continuity of work, does not intend to limit its presence to 
the sector of medium and short-range widebody aircraft. Recently announced 
was the launching of a new version of the Aj00 that will use the after sec~- 
tion designed for the A310 (plus two rows of seats and an LD-3 container), 
the same integrated pilot's cabin as the 310's, and various refinements of 
the aerodynamics and of the structures designed to increase the Airbus's 
carrying capacity. The first step consists in launching the increased- 
capacity variant of the A300 indicated as the TA.9 (Figure 18), or else a 
totally new narrow-body aircraft (SA.1, SA.2 or SA.3, depending on its di- 
mensions), or else 4 .ong-range, medium-capacity four-engine jet, the TA.1! 
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Prifcibal Characteriatics of the AlOO and its Derivatives 





Dimensions AI00 Aj10 TAY TAi} SAi BAL 
Length (a) 53.55 46.66 62.03 4B.77) = =36,12 40.49 
Aing span (m) oe BS 43,90 48.80 54.08 %,04 4.04 
Heiehe (m) 16.53 15.80 16.74 15.80 12,28 12.35 
A300 A310 TA9 TAII SA 
82-200 B4-100 B4-200 200 300 100 200 l 
*MTOW (ft) 142 157.5 165 ij. 140.5 162 162.4 201.5 63.6 70.8 


™MZFW it) «6120.5 126 1260 | 108.5 111 141 151.5 131.0 54,0 61.1 
“iw it) 1380 136 136 118.5 120 1449 162.5 1461.0 586.5 65.1 


ee — 





— * — — —— 











Fuel (t) yuu 49 49 43 43 49 59 90.35 12.6 18.8 
FOWE (tt) 46.6 86.5 66.8 76,1 76.86 100.2 105.34 99.73 37.83 40.86 
Commercial 

payload (t) 33.9 37.5 37.2 32.4 %.2 40.8 76.16 31.27 16.17 20.24 


CE PE 6 ee 2 — — = 
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Capacity if 

mixed 

veréeion 251 $1 245i 214 214 413 413 219 122 148 
Range with 

full passenger 

load 3,350 4,950 5,500 5,000 6,200 3,400 5,700 9,800 3,700 3,900 


— ö— —— a ll ——— — 
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* MTOW Maximum Takeoff Weight 
MZFW Maximum Zero-Fuel Weight 
MLW Maximum Landing Weight 
OWE Operating Weight Empty 
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TA. 9--Various Airbus customers, especially in the far Fast, are already ask- 
ing tor a machine with more capacity than the A3OO and using the new tech- 
nologies Two versions are planned: one for short runs with high traffic 
density, with maximum weight similar to that of the current 8.4, and the 
other with longer ranze and maximum weight close to 180 tons. This machine 
will make possible approximately a 25-percent increase in capacity, with 313 
seats in mixed classes and 340 in the single-class configuration. The en- 
gines will still be of the CF6, JT9 or RB.211 families. but with thrust in- 
creased to 26,350 keg 


SA--This tamily of machines, distinguished by the acronym SA (Single-Aisle), 
is based on a long history of studies carried cut by the companies partici- 
pating in the Airbus group in the 1970's: CAST, Europian, Group of the Six. 
X-i1-A-200, JET It seems in 4 sense to echo the situation of the 1960's 
when the AjJOO was trying to take shape. Two basic versions are planned ini- 
tially: SA.i, with about i350 seats in a single class, and SA.2 with about 
i50, while SA.3 could reach 180. As for the engines, use of the CFM56 or of 
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the Ag le*Japanese Ry 900 16 | lanned for the former and fer the latter, the 
iT-i0 OF the CPM with inereated power The Basic ob pee’ it is to offer 
machines with opefatifne costes 90 pereent lower than these ° the Boeing 727 
and simost hell the ‘vel consumption per passenger These are ambitious of 
jectives, to be sure, bul the expefienee acquired during the development «' 
the preceding projects and the results already demonstrated by the use of 
jthe AlOUO seem to ifdi.ate that they can be reached 1A. lle=This double 
aisle aireratt (TA*Twint Aisle), thoweh, i6 @ lone=range plane, with four 
L756 of JTIOD engines. desianed to operate on fune of 5, 06,000 miles 
with about 200 seats iff mined= jase configuration The fuselage would be 
the basic ALO one, with @ difterent central section, while the wing would 
obvious lve -be entirels new 


The position of the Aifbuse eroup, after quite a difficult and contentious 


startup, i6 very Satiéefactory today it presence in the world market hae 
developed e@reativ if Fecent eare even if one takee® inte account the 
ia4uhching Of the Boeing (6) preject The Ffeasone for thie success can be 


summarized a6 iollewe the AjOO te @ barticulartly suc: e@seful machine from 
the point of view of bet ftirc tere of wee fuel onsumption economy, fhoeise 


ievel and .omfort it hae derived alee trom the effect of the integration 
the desien Astruction and development experience of various large Eu- 

ropean tnduetries which hae put f Feet the definition whereby “the came! 

* af animal designed » i ommittee The proeen e of several firme and 


£oveTnment’ if 4 eifheie proeram ensures ité continuity when the inevitable 
startup snhertias are overc ome The difect interest of the governmente of 
rye participating nations .3an lead to the availabilitw--through banke of 
Aational interest=--of finan. iftie 6 advantageoue rates Thies element i6 es 
pecially important in the context of competition with the American industry 
rich hat Qlways erjiovede particular favorable Eximbant financing On 
these bDaees, the Aifbue egroup is facing the 1980's .ith confidence Studies 
and deve opment for the utilization of advanced technologies (Figures 26, 2 
and £8) for the future aircraft of the family of the AJO0 and derivatives 
are already undet wa’ The production dDaee 16 conetantliv expanding, and it 
12% Seen possicle to demonetfrate thet integration among aeronautical indue- 
tries of different nations is 4 real poseibilitw not onlw for ailitary pro 
fame but 4ale« of iVilian ones, if which the economic sepects take on pre 


dominant import an. - it hae aleo Seen Gemonstrated that it is possivsie to 
roaden participation to Hew partners even of emaller seize than the France 
Pnviish industry; and i thine | may conmclude with the hope that Itelian in 


fuste too can taxe 4 place in thie European undertaking and demonetrate ite 
strength if this fecter 4286 well 





TRANS PORT AT LON 


MOVE TORARD LPC-FUELED CARS UNDER WAY 

Velve Contracts With Mobil 
Stockholm SVENSKA NACBLADET in Swedish 14 Aug 60 p 21 
lArticle byw Margareta Arteman|) 


[Text ! Getebore (SvD). Velwe is now concent rating on 
LPG-fueled care. Today, the cost advantage of driving 
LPG-fuweled care will be 75 ore per @ile. Within 2 
veare there will be 4 network of LPG-equipped gasoline 
stations all over the country. 


All the oi! companies are now preparing for LPC installations. Volvo 
dealers have @ainly contrer’ with Mobil O11, which is consequentiv col- 
laborating. Volvo also s their own gasoline stations, which are inetall- 
ine .PC equipment in ec. .ieboration with Mobil O11. 


The firet Velvo easoline station equipped with LPC is Bilia in Solna which 
hegan operating last Tuesday. 


oday there are scores of gasoline stations, that belong to different 
set roleum companies, selling engine fuel, the so-called LPC, saves Bo 
Wikas, Volwebil AB in Coteborg. 


Within 2 wears the LPC «tations will be in the hundreds in the area from 
Malmo to Lulea. Half of them ventured into joining Volvo's retail chain, 
which, @f coutee, is 4&4 vVetyv tempting enterprise. 


New 'neines 


me of the reasons for optisises is that Volvo has now outfitted all 81 
modele with engines on which LPC mite can be inetalled. The Swedieh 
authorities slowed down the LPC operation earlier, a8 4 car converted to 
L™ operation has shown worse exhaust emissions than 4 car driven with 
gasoline. ‘ow Volvo has solved this problem by effective purification. 














Cost 5,500 Kroner 
lt eoste about 5,500 kroner to convert 4 car te LPO teday. 


~-Compared with other fuele, LPC te withowt doubt the goat quiet and goat 
wihareful to the environment, seaye Wikas, It te totally free of lead and 
Rasoline and does not leave any dangerous exhaust. 


This does not, however, exclude driving with gasoline, The plan is for 
bor’ fuele to be used, that ie to use gasoline when LPC te not available. 


In the 240-series 75 ore are saved per eile by driving with LPC, Teday, 

the price ie about 1.50 kroner per liter; the tax, which today ie faver- 
able, ie added to thie price. What people worry about is, that the euthori- 
ties plan to raise the tax on LPC. That would be unfortunate in view of 

the fact that thie te such 4 pure fuel, thinke Wikas, 


The LPG found in Sweden comes @oetly ‘rom Holland where over 100,000 care 
are driven on LPC. Aleo in Italy LPC is — real alternative to gasoline. 


-«There are 15,000 Volvo care, total, that run on LPG-fuel in Burope, 
eave Wikas. Thirty-five percent of the new care that are delivered to 
Holland are LPG-equipped. 


Great Supplies 


The supply is great. In the Persian Gulf alone there is so auch surpluse 
gae today, that 20 percent of a1] the care in the world could run on the 
gas from there. 


On Volvo's part, Norway's gas extraction ie of great interest for the 
future. Four percent of the extraction from the Norwegian oilfields is 
directiv suitable for LPc. 


There are about 60 large Volwo dealers. All inetall LPC equipment, but 
emeiier gasoline etations are also being considered for installations, 
eave Wikae. 


Saab, Faso Develop LPC Car 
Stockhole SVENSKA DACBLADET in Swedish 17 Aug 80 p 2? 
[Article by Margerete Arteman | 


[Text] Goteborg (Sv?). Saab intends--just like Volve--to 
offer installation of L™-fuel mits in their ‘81 models, 
prigarily in their five door 900 combination aodelse. If 
the demand for LPC-fueled care becomes great, Saab is pre- 
pared to etart the production of a car of tctally new 
design, undertaken in cooperation with Swedish Esso. 

Saab will be the only one to do that in the world. 
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ia af with «4 ceabination tank Areund 20 test cafe have been 
runhine [OF ete tite if Sweden The expeflenée hae been goed. Saab 
sill ofeeent the Sew Godele on 2 Auguet, The LPOefueling te, however, 
sot coneldefed ae efealt ah tanevation a8 certain ether revelutionary te 
rovements, according te Saab. TNefe le @ afeat secrecy regarding that, 
vt it te definite that a)! Gedele will be equipped with 4 gaseline Hauge, 
\ieo tneluded in the Sede! SfOera® ic 4 new vereton of the 900 sedan, 
which wae eR bites in emeva tf Mareh, and te new ready for production, 


whet Landin, Sahedet of Saah'e UPGefueled care preject, saye that since 
\9 °° the O@fpany hee Seen cooperating with Sweneke Eesoe in 4 deve lopment 
fo, ' ae 
took the tiati whem it SDeca@wte clear that there would be an 
‘reduction of LI ieee @ieo took the initiative that ied te a 


‘ivedag © Fes®lution about an unchanged tax relationship between both 
' types. Tedav, the tan tie 68 ore per liter for gas and 1,39 ore for 


se afe  fepafed to begin oreduetion of the new car with the combination 
ia 46 2007 28 we Ffeoceive an order for 1,000 cate pet vear, And further- 


fe, we will Se the firet, eave Landia, 
tea f ineeablis te extra LPO tank in the trunk, @46 i6¢ now done, 
thi at hae 4 tank wit) ‘we compartments: one will hold 59° Liters of 


etm itt wil, and the other wili hold 9-10 Liters of gasoline. The car 
can be fueled {rom openings on eae side. The advantage is that the trunk 
reMaifte intact 


X » offering e aetually LPG equipped care in the fore of 

led -uppie@mentarm inetallation, just a8 Volvo is doing. Saab is« 
Sl» c@meentrating on the 990 @odel, which ie the combination coupe 
witt © doors, because that car is being used a6 4 taxi. 


a J Aa 


af 


stee the atte a8 Volwo's. The gas whit comes from the Dutch 
company Landi and the LP tank is inetealled in the trunk. In our 900 
Sodel it is imetalled verticaliv, which @eane that the backseat can «till 
be culled down. The LPC then takes up 20 percent of the espace. 


© Gasbottle hoide 48 liters of LPC, which gives a WY cile cruising 
france, eave Landin. ‘os other words, it consumes gore LP’ than gasoline. 
Nase d on today @ prices the saving is 70 ore per wile by using LPC-fuel. 


itrentiy test care from Peugot, Opel, Ford, Var, etc., afte running in 
ifon, Those cats cannot be sold vet but it is just 4 Satter of time. 


t ‘ee Forebetese, “veneer iseo, told SVENSKA DACBLADET that this forces 
tw build of LP ‘ations in the country. There are five st at ions 
orerat ing far, two in Stockholm, one in Malmo and NWwkobing. Goteborg, 
Halmetaéd and Norrkoping ate neat in line Within half a vear, 25 new 
‘tations spould be operating 








TRANSPORTATION 


FIAT 13) AUTOMOBILE RUNS ON METHANE 
Rome L'UNTTA in Italian 6 Sep 80 p 4 


[Article by Maric Passi: “lt Leoke Like 4 Regular Car, But Tt Rune on 
‘as from Purification Plante”) 


[Excerpt] Cervia--it's 4 reguiat FIAT 131, with a white body, a 1,600 
cuble centimeter engine with a well-tuned engine sound There ie only 
one difference: it does not run on gasoline. in the luegaee compart - 
ment there are 4 gas bottles for 4 tota! of 92 liters of methane, which 
allow for @ range of 230 kilometere at 4 epeed of 140 kilometers per 
hour. TT’ @a6 cannot be purchased at regular eae etations. It can be 
obtained at the qunicipa! purification plant in Cerwia. tn fact, it is 
called biogas and it ie 4 by-product of the Cervia-Milano Marittiaa anti- 
pollution plant. The plant is located at one of the aoet beautiful tour- 
ist centere of the Romagna ‘iviera, and it ie the firet to have com- 
pleted the “mare pulito” (c.ean sea) operation ueine an integra! cycle 
plant. 


Actually what happens ie this: sewer water, instead of being dumped 

into the ocean, is channeled to 4 large settling tank. Here the decce- 
posing sludge is removed. This sludge, fed to a “digestor,” ferments and 
produces natura! ges. A FIAT plant named Totem burne this gas from which 
it obteine electricity to run 4 whole plant in addition to creating «a 
methane surplus sufficient to fuel automobiles for 4 total of 40,000 
kilometers 4 day. 


The FIAT 131. on display in Cervia’s Magageino del Sale, which dates 
back to the 1600's, ie the firet car of ite kind in Italw to be fueled 
in euch @ Sanner. 
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